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INTRODUCTION.

Lancaster County is almost a world in itself. Here may be found,

sometimes in real proportions, again in miniature, many of the geographic

features and not a few of the industrial conditions of the world. To pic-

ture these, to trace their geographic relations, to correlate them with

those of the world at large is the task of the following pages.

In the first half of the bulletin, an effort is made to present in the

clearest manner possible the extremely interesting and wonderful phys-

ical geography of the County. This is important not only to the general

reader but also to the teachers and school children. It forms the funda-

mental basis for the study of the industrial and social conditions both

urban and rural.

In the second half, the commercial geography of the County is pre-

sented with the same fullness and exactness of detail. Much data, often

in an historical setting, is tabulated and discussed with reference to soils,

crops, industrial conditions, industries and people. Diagrams and maps,

are used to clarify relations of cause and effect. Relations of one topic to*

another; of the physical geography to the local industries and life are-

fully traced. In this way it is hoped that the young people of the County-

especially may be made conscious of their wonderful heritage both local!

and general, and be fired with the desire not only of conserving the re-

sources but of preserving and enhancing the beauty of this great '

' Garden

Spot" of the United States.

The author's acknowledgments are due to F. R. Diffenderffer, C. B.

Hollinger, Prof. I. R. Kraybill, Luther S. Willig, D. H. Landis, John

G. Zook, Supt. Daniel Fleisher, A. K. Hostetter, and H. Frank Eshleman,

Esq., for helpful suggestions and encouragement and to The New Era
Printing Company for the generous manner in which it has provided for

various phases of the press-work.

H. Justin Roddy.
State Normal School,

Millersville, Pa., June 12, 1916.
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PHYSICAL AND INDUSTRIAL

GEOGRAPHY OF LANCASTER COUNTY,

PENNSYLVANIA.

PART I. PHYSICAL GEOGRAPHY.
Lancaster County is one of the border counties of southern Pennsyl-

vania. It lies between the parallels of thirty-nine degrees forty-three

minutes (Mason and Dixon's Line), and forty degrees eighteen minutes

north latitude and meridians seventy-five degrees fifty-two minutes and

seventy-six degrees forty-three minutes west longitude. It is next to the

most eastern of the ten Pennsylvania counties along Mason and Dixon's

Line, and therefore, lies considerably east of the central meridian of the

State.

With reference to boundaries Lancaster county is northwest of Ches-

ter, southwest of Berks, southeast of Lebanon and Dauphin, and north-

east of York county. Its border lines are mainly natural ones. The

western bank of the Susquehanna river is on the boundary between it and

York county. Conewago creek separates it from Dauphin, South Moun-

tain is partly on the Lancaster-Lebanon boundary, and the Octoraro

creek separates it partly from Chester county. (See map.)

AREA AND POPULATION.

The area of the county is 941 square miles or 602,240 acres. This is

about one-forty-eighth of the State of Pennsylvania. The population in

1910 was 167,029, but now (1916) there is an estimated population of

172,000. This makes the density of population 172,000 divided by 941,

or 184 people per square mile. Compared with the average density of

population in the United States, which is about thirty-six, Lancaster

county has more than five times the average. And though this seems a

great population for an area in the United States, yet it is only one-third

as densely peopled as the State of Rhode Island, which on 1,200 square

miles has more than 600,000 people or about 500 per square mile.

Some parts of the Old World, as the country of Belgium, before the

war, or the Kingdom of Saxony, in Germany, support over 600 per square

mile in comfort or even affluence. And some parts of China proper have

1,200 per square mile.

1



2, PHYSICAL AND INDUSTRIAL GEOGRAPHY

It is plain then that the county is not as yet crowded and that for a

long time to come, at the present rate of growth, there will be ample room
for a busy rural population. This is especially true as intensive agricul-

ture and better organization of industry is achieved by the appliance of

the principles of natural science.

The county is divided into forty-one townships and contains one city

(Lancaster) and seventeen boroughs, of which Columbia is the largest.

Counting all boroughs below 2,000 as rural, and all above as urban in

character, the urban population (1910) was about 73,000. The rural

population was, therefore, about 94,000. That is, about forty-four per

cent, of the people live in urban communities, while fifty-six per cent, is

rural. The most populous township is Manor, and Eden the least. The

growth in a decade has been from 8,000 to 10,000, or an increase of less

than four per cent. A study of the growth in the last three decades, how-

ever, shows, that like other parts of the civilized world, the urban growth

is at the expense of the rural communities. For example, the city of Lan-

caster and the boroughs above 2,000 increased at an average rate of

about twenty-five per cent., while the townships and villages decreased

about four per cent, for each decade. In a number of townships a marked

decrease has taken place in the last two decades. "West Hempfield lost

almost 1,000 and East Earl about 900. (See table under causes of growth

in Industrial Geography.)

TOPOGRAPHY.

Relief.—The county in its general topography is a broad undulating

plain lying to the southeast of all the mountain ridges of Pennsylvania.

It, therefore, belongs almost entirely to the Piedmont Province of the

United States. Only a small part rises higher than 600 feet, and most of

the county lies less than 450 feet above sea level. The crests of the hills

in the main plain reach generally to a remarkably accordant level of about

400 feet, and only where the surface is underlain with rocks of superior

hardness, as in the Chickios-Chestnut Hills and in Welsh Mountains,

or in the mountains bordering the extreme northern part of the county,

do their crests rise above 600 feet or reach in a few knobs to somewhat

over 1,000 feet in altitude.

Because of the influence of the nature of the underlying rocks and

their strike, the surface of the county is divisible into three distinct areas

or belts. These lie roughly parallel to one another and trend from

northeast to southwest across the county. The belt in the south is under-

lain mainly with Pro-Cambrian schists, gneisses, quartzitos. slates, as well

as very old igneous rocks. The middle belt, comprising fully one-half the

area of the county, is underlain with Cambrian Ordovician limestones,

which are highly crystalline, and in a few places so much so as to be true
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OF LANCASTER COUNTY, PENNSYLVANIA. o

marbles. The northwestern belt, extending in one place to the base of

the South Mountains, has its surface features carved out of Triassic sand-

stones and shales, through which extend ridges of trap and other igneous

rocks. The most northern part of the county extends a short distance

into the South Mountain belt of ancient igneous and highly crystalline

rocks.

The most varied relief features of the county occur in the southern

belt. This is due to the diverse kinds and structures of the underlying

rocks. In the extreme north, a varied topography of a somewhat similar

character, but of greater altitude, rising to low mountains, occurs. The

limestone belt between is marked by comparative evenness of surface,

with only long gentle swells rising between lower lands. This is, of

course, due to the less resistant nature of the limestones beneath the sur-

face, to all the subaerial agents of land sculpture.

The general slope of the county, like that of all the lands east of the

Appalachian Highlands, is toward the southeast. The slope of the

greater stream valleys of the county is, however, toward the southwest.

The minor slopes are determined almost invariably by residual hills,

whose rock cores are more resistant than the underlying rocks of the ad-

jacent valleys. In some sections of the limestone area, sink hole valleys

of small dimensions are common. These owe their origin to the solvent

action of carbonated waters, which carry away in solution the soluble

limestones and thus produce slumping down of the surface rocks and soils.

The highest elevation in the county is on the Northern border, north-

east of Cocalico, and north of Blainesport. Here the southern rim of

the Lebanon-Berks South Mountain area extends into the county and

reaches 1,260 feet. Northeast of Blainesport, hills of about 900 feet in

height are locally known as Laurel Ridge. These uplands are in strik-

ing contrast to the narrow and nearly featureless sandstone valley,

which separates the South Mountain area from the Triassic sandstone and

shale belt to the south of this valley.

South of the narrow sandstone valley of West Cocalico and Clay

townships is an east and west trending line of hills. They stretch from

near Adamstown westward to the Lancaster-Lebanon line near Cornwall.

Their general altitude is nearly 1,000 feet, but in several places they

attain heights of 1,200 feet, as in northern Penn township, near Penryn,

Lebanon county. Some of the ridges are Adamstown ridge, Kline Hill,

in West Cocalico township, and Black Oak ridge, in Clay and Elizabeth

townships (see Relief map) . Westward they extend to Mount Hope and

beyond, but with rapidly lessening altitudes.

Beginning south or southeast of Adamstown another line of hills ex-

tends to the southwestward. Their altitude is about 500 feet, but heights

of 600 feet or over are reached in several places. They form a rather



4 PHYSICAL AND INDUSTRIAL GEOGRAPHY

sharply marked, though narrow, line of monadnock-like uplands that

rise, one after another, near Ephrata, Rothsville, Kissel Hill, Fairland,

Sporting Hill, and connect with the Triassic sandstone hills of Mt. Joy,

West Donegal and Conoy townships. These hills are probably com-

posed of Ordovician shales and slates, with slightly more resistance to

the agents of weathering than the Cambro-Ordovician limestones, bor-

dering their bases.

The Welsh Mountain-Chickies Ridge.—One of the most notable topo-

graphic features of the county is the Welsh Mountain group of monad-

nocks. They are composed of Cambrian sandstones and feldspar bear-

ing quartzitic rocks. Their altitude is about 1,000 feet, but several knobs

rise to nearly 1,100 feet. They are marked in only a few places by steep

cliffs and jagged resistant remnants of what were once greater heights.

This line of elevations gradually lowers to the west and disappears in the

limestone plain about two and one-half miles south of New Holland, at

Laurel Hill. But, along a line which passes south of Neffsville and

about three miles north of Lancaster city, hills of lower altitude, but of

similar appearance, structure and age reappear. These arranged some-

what en echelon extend westward past Fruitville, Rohrerstown, Mount-

ville and Silver Spring to the Susquehanna river, north of Columbia.

Their termination at the river is marked by a high, steep escarpment

known as Chickies Rock. The ridge having no general name, local names

are used to designate definite parts, as Chickies Hill, Chestnut Hill, and

Neffsville Hills. The altitude at Neffsville is about 500 feet, but in

Chickies 600 feet is reached. West of the Susquehanna, their continu-

ation in York county rises to a greater altitude and assumes a more rugged

character.

Near Mountville this line of hills seems to split and another ridge,

slightly lower, rises out of the limestone plain. From this point they

extend southwestward and also end abruptly in a cliff about one mile

north of Washington borough.

Mine Ridge.—Where the Welsh Mountain-Chickies ridge enters the

county from Chester county, they cover intermittently a rather broad

area, extending from Cambridge to south of Christiana. Between the

latter place and Gap, these highlands send out another line of hills known

as Mine Ridge extending slightly southwestward nearly to New Providence.

Here they are lost in an old limestone plain. But a mile or two west of that

town the hills reappear in a much broader upland, irregularly dissected

into many monadnocks and short ridges. Thence they extend to the

Susquehanna, and from the mouth of Pequea creek southward form the

sharply cut "River hills" and bluffs that are so picturesque in that part

of the Susquehanna region. The general altitude of all these hills is 650

feet, but in Mine Ridge, west of Nickel Mines and northwest of Buck

altitudes of over 900 feet are reached.
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South of the Mine Ridge the land is extremely varied in its topog-

raphy, hut hills higher than 500 feet are the exception. The levels range

from 218 feet, near Peach Bottom to 700 feet, or a little more, in the line

of hills that lie south of Quarryville and extend from that place north-

eastward past Nine Points.

The River Hills.—West of the Susquehanna, in York county, the more

rugged uplands produced by erosion of schists and gneisses become more

extensive, reaching northward almost to Columbia. On the Lancaster

side, this extension is reflected in the topography of Turkey Hill, below

Washington Borough, and in the rugged river hills about Highville,

Safe Harbor and Shenks Ferry. This rugged relief, however, disap-

pears in the limestone plain further east and northeast.

The Quarryville Limestone Valley.—A striking feature in the lower

end topography is a narrow valley of old limestone. It lies south of and

parallel to Mine Ridge and extends eastward beyond the borders of the

county.

The Conewago Hills.—The northern and northwestern parts of the

county are marked by rather hilly lands, underlain with Triassic sand-

stones and shales and trap sheets. Trap dykes also intersect the region,

forming rugged or rock strewn hills, as about the "Governor's Stables,"

east of Falmouth. In most parts, two lines of hills, trending northeast

and southwest, border a trough-like area between. The hills to the north

of the trough are mainly capped with sheets of igneous trap that have

weathered differentially so that the lands are thickly strewn with great,

rounded boulders. These, viewed from a distance, could easily be mis-

taken for glacial boulders, but closer examination at once discloses their

volcanic origin. The ridge to the south of the trough owes its origin to

tilted sandstones, intersected almost vertically by small igneous dykes.

Many petrified trunks of extinct trees occur here in the sandstones.

The general trend of the ridges and hills of the county is from east

northeast to west southwest. This is also the strike of most of the rock

folds. The hills are also nearly parallel to the ranges of the Appalachian

Ridge and Valley region to the northwest.

DRAINAGE.

Introduction.—Lancaster county is almost a province in itself with

reference to its streams. Though a part of the Susquehanna system, the

local creeks and brooks have their basins almost wholly within the county.

A small part of the source waters of a few of the streams and the terminal

courses of two are the only exceptions.

The chief streams of the county are Conoy creek, Big Chickies creek,

Strickler Run, Conestoga creek, Mill creek, Pequea creek, Big Beaver
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and Little Beaver creek, Tucquan creek, Kelly's Run, Middle creek,

Hammer creek, Muddy creek, Muddy Run, Fishing creek, Peter's creek,

and Conowingo creek. The Conewago and the Octoraro are respectively

on the northwestern and southeastern boundaries.

DESCRIPTION OF STREAMS.

Conestoga Creek.—This, the largest stream, drains a little more than

one-third of the area of Lancaster county. It takes its source a short

distance within the Lancaster county border south of Silver Hill, flows

into Berks, thence southeastward almost to the Welsh Mountains and

thence turns and flows in a general southwesterly course through the

THE CONESTOGA RIVER ALONG THE "BUTTER ROAD."

county to the Susquehanna. A long headwater stream with two branches

also rises in Chester and Berks counties near the source of French creek.

In volume it is a river whose waters mingle with those of the Susque-

hanna at Safe Harbor. Its chief tributaries are : Muddy creek in Breck-

nock township; Cocalico creek, in East Cocalico, Ephrata, "West Earl,

Warwick, Clay and Elizabeth townships, and the little Conestoga creek

in Penn, Manheim, East Ilempfield, Lancaster and Manor townships.
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Another Little Conestoga forms one of its headwaters in Caernarvon

township. The stream is marked by the very contrasting character of

different sections of its course, some parts being remarkably meandering

and other parts quite direct. The meanders are markedly developed

from above Lancaster city to below Slackwater, a distance by the stream

course of about fifteen miles, but in a straight line of less than five miles.

Some of the meanders are nearly closed arcs of three miles or more in

length and only a few hundred yards from bend to bend. The Little

Conestoga also has a meandering course in the same belt of limestones.

In the days of canal navigation the Lower Conestoga, from the Sus-

quehanna to Lancaster, was a waterway. Five or more dams rendered

the stream navigable. These to-day are utilized for power purposes. Its

fall from the source of the Conestoga proper is about 369 feet, but from the

source of the Cocalico branch about 800 feet. And, since the length of

the stream is about eighty miles, the fall averages about eight feet per

mile. It consequently is much used for mills and other power purposes.

Pequea Creek.—This long creek rises near Cambridge just within the

Chester-Lancaster border line. From its source to near Paradise its

channel is only slightly irregular, but from the latter place to beyond

"Wheatland Mills beautiful entrenched meanders are notably developed.

It enters the Susquehanna at the village of Pequea Creek about three miles

below the mouth of the Conestoga. The rocks along its lower course are

generally gneisses and schists and in these, the Pequea is deeply en-

trenched in narrow, steep-sided valleys, often with well-wooded slopes.

Flood plains are not as yet formed to any extent and where they are

found are on inside curves of the stream and bordered by steep, pic-

turesque bluffs. The altitude of its source is 700 feet and of its mouth

180 feet, giving a fall of 520 feet, or an average fall of over eight feet

per mile. This makes the stream of considerable importance, for power

and mills of different sorts occur along its course. The narrow valley

in which it flows enhances its power value by making dam-building

cheap. It flows through Salisbury township and between Paradise,

Strasburg, Providence and Martic on its left bank and Leacock, the

Lampeters, Pequea and Conestoga townships on the right bank.

Chickies Creek.—The Chickies creek system, comprising Big Chickies,

Little Chickies and Donegal creeks, flows through the northwestern sec-

tion of the county. Both the Big and Little Chickies rise in Lebanon

county and with the Donegal branch run southwestwardly and empty

their waters into the Susquehanna below the borough of Marietta and

just north of the Chickies escarpment. Penn, Rapho and Mt. Joy town-

ships contain some of the headwaters and thence the Big and Little

Chickies flow along the borders of Rapho, whilst the Donegal branch

crosses East Donegal township. All the branches have winding courses,



s PHYSICAL AND INDUSTRIAL GEOGRAPHY

especially in the limestone areas, and lie deeply entrenched in the plain.

Frequent fern-clad cliffs and steep wooded banks greatly enhance their

beauty. Its fall is about 520 feet in forty miles.

Conoy Creek.—This small creek rises beyond Elizabethtown in Mt.

Joy township and flows in a southwesterly course through "West Don-

egal and Conoy townships. It joins the Susquehanna about a mile below

Bainbridge. Its course is almost entirely through the trough between
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of them, as Tucquan and Fishing creeks, are unsurpassed anywhere in

eastern Pennsylvania for natural beauty. Rare flowers and a profusion

of ferns and rhododendrons grace their glens and cliffs, and the notes of

many a beautiful bird add their attractions at the right season for the

naturalist or nature lover.

The Conowingo.—Unlike the other streams of the county, the Cono-

wingo flows in a somewhat southeasterly direction for the upper part of

its course and thence southwardly. Its source is northwest of Buck, in

Providence township, and its mouth at Conowingo in Maryland, just

below one of the narrowest parts of the Susquehanna, and at a proposed

site of an electric power plant. Rising at an altitude of 800 feet, it flows

into the Susquehanna at only 77 feet above sea level, and thus has over

700 feet of fall in a course of about thirty-five miles, or twenty feet per

mile.

The Border Streams.—Three streams are on the borders of Lancaster

county. The Susquehanna is along the southwestern, the Conewago

along the northwestern and the Octoraro along the southeastern

boundary.

The Susquehanna.—The boundary line of Lancaster County runs

along the York county bank of the Susquehanna river. This throws

the whole river in this part of the State into Lancaster county. Its

length along this border from above Falmouth to the Maryland line below

Haines Station is about forty miles. In this distance the river falls from

about 290 feet to seventy feet, making a descent of 220 feet in the forty

miles, or five and one-half feet per mile. The greatest breadth of the

river is attained about one and a half miles below Washington Borough

where it is one and three-fourth miles wide. The narrowest place is

above McCall's Ferry where the stream is only one-fourth mile in width

but more than two hundred feet in depth. Generally the Susquehanna

in Lancaster county is shallow, but within very short distances changes

from a few feet to hundreds of feet take place. This is especially

characteristic of the stream from Columbia to some distance below

McCall's Ferry.

Some Stream Features of the Susquehanna (1) Conewago Falls.—
Below the mouth of Conewago creek, and also below Falmouth, in north-

western Lancaster county, a large dyke of Trap rock crosses the Sus-

quehanna. This produces an important waterfall because the Trap being

more resistant to the corrasive action of the stream stands up above the

less resistant rock of the rest of the stream bed. It forms a picturesque

feature in the river as well as contributing to the construction of the

dam of the York Haven Power Plant. Below the dyke and at the foot

of the falls are many curiously worn pot holes due to eddying water in

the less resistant parts of the rock floor of the stream. But the eddies



10 PHYSICAL AND INDUSTRIAL GEOGRAPHY

are assisted in this work by the drilling effect of angular pebbles which

every flood brings and deposits in depressions in the rocky floor of the

channel below the falls. A large wing dam built from the York county

side deflects the main current of the Susquehanna into the power plant

POTHOLES DUE TO CORRASION AT THE FOOT OF CONEWAGO
FALLS.

and thus increases the quantity of water utilizable through the water

wheels.

This dyke extends far beyond York Haven into York and Adams
counties and forms the historic features known as Little Round Top, Big

Round Top and Devil's Den on the Gettysburg battlefield.

Somewhat further down the river a smaller dyke of similar origin

produces Haldeman's Riffles. These low falls are situated near Bill-

meyer.

Stream Terraces.—From Bainbridge to below Marietta the country
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is mainly a low rolling peneplain underlain with Cambro-Ordovician

limestone. But along the Susquehanna extend a series of terraces some-

what parallel to each other and to the river. Each consists of a nearly-

level surface, but slowly declining in altitude down stream. From the

inner edge of the lowest terrace to the next higher, there is a rapid rise of

about eight feet, and then at the new level the second terrace begins.

The next rise is a little higher and the third somewhat greater yet.

Careful study of the features of these well-marked terraces shows

the levels are the beds and the steeper slopes the banks of the ancient

Susquehanna, and that their origin is associated with the Glacial epoch.

For when North America in the region of the Great Lakes and north-

ward was buried under glacial ice, the streams springing from the

,»:,vx,\\»i.^\»..

FLOOD PLAIN STREAM TERRACES, NEAR FEHL'S POINT,
SLACKWATER.

southern edge of the Laurentian ice cap and fed by the waters from the

melting ice were much larger than now. A much broader, though not

necessarily a deeper, stream flowed along the border of the county, and

left its mark upon the land in the form of the highest terrace. But

later, as the ice cap retreated, the Mohawk valley was opened and the

Hudson also became an outlet for drainage. This naturally lessened
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the volume carried by the Susquehanna and the river left its impress

on the land in the next lower terrace. The third terrace records the

opening of the St. Lawrence from its ice barrier, and thus the second

lessening of the width and volume of the Susquehanna. The present

channel in its extent has probably existed since the ice disappeared. Its

bed is, however, lower than at the end of the Glacial Epoch, because the

river is considerably above its base level and corrasion is ever active as

long as a stream is above that level.

Terraces not so well developed are also evident near Washington

Borough. None occurs farther down that river, because the valley is

too narrow, steep sided, and rockbound. More clearly defined terrace

features of the same age, and due to the same causes, occur above Middle-

town, Dauphin county, not more than twenty miles from those above

Marietta. Striated glacial boulders occur near the river in Southern

Lancaster county at about the same level above the river as the highest

terrace near Marietta. These must have been carried from far up the

OLD CHICKIES ROCK.

river by floating ice, and add evidence in favor of the theory given above

of this terrace formation.

The Chickies Water Gap and Falls.—From the top of the Chickies

escarpment may be obtained one of the most beautiful views in Lancaster
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county. For many miles northward stretches a fertile farming country,

with evidences of wealth and comfort in well-built and well-planned

homes, well-kept lawns, commodious barns, and highly cultivated farms.

On the other side of the river, well-wooded ridges of high picturesque

hills present a pleasing contrast. Down stream the view is more varied

with high hills jutting out to the river and towns nestling in the broad,

fertile valleys between.

But the most striking view is the gap itself, through which the Sus-

quehanna flows in a rockbound and rock-floored channel. It owes its

origin to the down-cutting by stream action from the original peneplain

level represented by the even skyline of the hilltops to the present level

of the river bed. The steepness of the walls of the gap is due to the rapid

ON THE SUSQUEHANNA, ABOVE PEQUEA.

uplift of the land and to the hardness of the Chickies sandstones. Falls

occur in the gap because a harder sandstone, which is almost a quartzite,

forms a barrier across the river, below which the softer beds have been

much eroded. The softer beds, both to the north and south of the

Chickies hills, form lower lands highly adapted to farming purposes.

On account of the beautiful scenery at Chickies, tourists frequently

visit its points of interest, and the beauties have been enshrined in the

verse of Lloyd Mifflin.

Streams of the Turkey Hill Region.—Below the broad, lake-like ex-

panse of the Susquehanna near Washington Borough, the river channel

is an incised valley deeply entrenched below the level of the river hills.



14 PHYSICAL AND INDUSTRIAL GEOGRAPHY

The even sky-line of the high bordering hills and the narrow gorge tell

the story of ancient erosion to base level and subsequent uplift, during

which the excavation of the gorge far exceeded its broadening. The

streams tributary to the master stream enter it with falls or rapids from

hanging valleys. This shows that the uplifting was so rapid that the

small streams, unable to keep pace with the Susquehanna in deepening

their channels, are slightly below the level of the uplands, while the Sus-

quehanna is deeply below, picturesque cascades and falls resulting.

At Star Rock the Susquehanna, in its stream channel, encounters a

harder stratum of schistose rock, which produces a small fall and dan-

gerous eddies. Many accidents to boatmen, swimmers and canoemen

have occurred here, on account of the deep water below the hard ledge

and the down-going eddy produced by the falling water.

This part of the river presents an instructive example of the effect of

the strike of strata upon channel migration. The general strike of the

Lancaster county strata is northeast-southwest, while the flow of the

river at this point is almost due east. The outcropping strata deflect the

current northward and cause deepening as well as broadening more on

the north side than on the south. A great expanse of the old river floor

is thus exposed toward the south, and this is growing more conspicuous

each year. This river bed is a profitable site for study, revealing every

phase of corrasive action due to a swift flowing river with varying

volume.

Beginning here, for many miles southward, the river presents a maze

of rocky islands. Thousands of them rise above the usual level of the

stream waters to a height of about ten feet, and at that elevation are ac-

cordant in level.

This is explained by supposing a halt in the uplift taking place long

enough for a general scouring of the rocky bed to a uniform level. After

this, the uplift of the land was resumed and the stream lias since sculp-

tured out a maze of channels along the lines of least resistance.

Several of the jutting rocks in the river below Safe Harbor are cov-

en d with pictographs cut intaglio on their surfaces. They were prob-

ably made by pre-historic Indians, and had some religious, warlike or

industrial significance.

The Potholes of Bare Islands.—Somewhat more than a mile below

the Holtwood Power Plant is Cully's Falls, once notable for shad fish-

eries. Just below the falls are Bare Islands, and around these are prob-

ably the most remarkable river potholes in eastern United States, both*

as to size and depth. A pothole on the most western islands of the

group is fifty feet deep and twenty feet in diameter. Another near it,

has been drilled entirely through the projecting ledge of a cliff, and is

about twenty feet deep and varies from three to four feet in diameter.
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No matter in what direction one turns many potholes are in view, of all

shapes, depths and sizes. In some, one will find polished round stones

that once formed bed rock near the very source of the Susquehanna.

In others are great boulders of igneous rock transported by ice floods

from the dyke at York Haven. Others have rounded pebbles in them

that the trained geologist would recognize as coming from the middle

course of the river. And, again, others from the headwaters of some

SOME PICTOGRAPHS NEAR SAFE HARBOR.

tributary of the Susquehanna rising in the Alleghenies. Thus often,

without moving more than a rod or two, one may gather specimens of

rock and fossil of most of the geologic formations of the State.

While the great dam at Holtwood was in process of construction the

entire river was turned into the western channel. This left the eastern

river bed open for study, and presented a most interesting and instruc-

tive example of the many features produced by the sculpturing action

of swiftly running water sometimes aided by ice. It brought to view a*
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narrow chasm almost a mile long with vertical walls and in some parts

no less than two hundred feet deep. On its borders were hundreds of

very deep and narrow potholes and on its floor roughly hemispherical

ones of much larger diameter. The lower end of the canyon ended in an

abrupt rock wall. All these features indicate that the chasm had been

slowly lengthened by pothole after pothole being formed at the upstream

end of the chasm, and then, as they grew larger, merged into a deep

narrow chasm. But as old ones merged, new ones formed and thus,

after thousands, but more probably millions of years, the mile-long

canyon resulted. In time natural forces would have completed the work

to Cully's Falls, broadened out the passage, and thus drawn all the

water into the eastern channel, with a lower and easier way to the sea

than it had in the western one. (See picture of Holhvood pothole p. 36.)

BARE ISLAND, BELOW CULLEY'S FALLS.

This gorge now forms the tail race of the great power plant and is

wholly filled with water. The part not drilled out by natural forces

was constructed at great cost by the power company.

The many wonderful features of the lower Susquehanna are prob-

ably too close to most of us in Lancaster county to be fully appreciated

as scenery. They show not only the most varied and fantastic features

of stream erosion, but also prove to us the groat length of geologic time,

as well as the conformity of all natural features to the reign of law.
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Conewago Creek.—The Conewago forms the entire boundary between

Lancaster and Dauphin and a small part of that between Lancaster and

Lebanon counties. Its source is some distance northeast of Mt. Gretna,

Lebanon county, and not far from that of the Big Chickies. Its south-

THE CONEWAGO ROCKS.

westerly course is not very irregular, but in a few places are deep and

rocky gorges. Much of the bordering lands are underlain with Triassic

red and brown shales or trap sheets. The elevation of its source is 700

feet, and of its mouth 275 feet, a fall of 425 feet in about thirty miles.

The Octoraro.—Octoraro creek rises in Chester County, south of

Parkesburg, but Pine creek, one of its headwaters, rises in Salisbury

township, Lancaster county. The latter forms the Lancaster-Chester

boundary, from about a mile north of, to over a mile south of Christiana,

but thence to Maryland, the Octoraro forms the Lancaster-Chester county

line. After the junction of Pine run with Valley run, and both with

the main stream, the Octoraro flows through an incised valley of con-

siderable depth and beauty. Beyond that the entrenchment of the

stream channel in the country is less marked and narrow flood plains

occur in places. But near the Maryland line a gorge-like valley re-

appears and the stream is notable for large entrenched meanders, the one

at the Maryland line almost forming a cutoff. The source of the Octoraro

is at an altitude of about 700 feet, and the mouth at about 40 feet, making
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a fall of 660 feet in about forty miles. This means a swift stream with

considerable possibilities for power.

Lakes.—Lancaster county lies at least 100 miles south of the most

advanced limit of the great Laurentide ice cap of North America, and,

therefore, has no lakes that merit the name. Several lake-like springs,

as Donegal spring and Lititz spring, give rise at once to considerable

streams. An ancient lake bed occurs near Marticville, but the lake that

occupied it has nearly disappeared. It was formed in a very large sink

hole basin, which originated through the solution of the underlying lime-

stone, by percolating waters. Two small remnant lakes still exist in the

basin, but they are also rapidly filling with vegetable matter. The rest

of the basin has been filled with wash from the bordering hills as well as

with vegetable debris. Old shore terraces may be clearly traced on three

sides, and thus the size of the original lake determined. Its greatest

depth was about thirty feet and its area about one hundred acres.

Many ponds, crescentic in shape and formed in the development of

meanders, may be found in the meadows of the county. They are inter-

esting to the student of geography and geology, but of no importance

otherwise. They are miniatures of the great ones along the lower Mis-

sissippi, so vividly pictured by Mark Twain.

Swamps.—No large swamps occur in the county though at the time

of the first settlement there were many small ones. Many of these have

since been drained and are now utilized as farm lands. Most of the

small swamps still in existence occur among the Martic hills and in the

region about Quarryville. They are sphagnum swamps, and contain

many rare plants. Similar swamps occur in the region about Mt. Hope,

and formerly contained many insectivorous plants, notably Pitcher

Plant (Sarracenia purpurea), and Sundew (Drosera rotundifolia).

Swampy lands may also be found in the flood plains of streams, es-

pecially if wooded. An excellent example is along the Big Chickies near

Lancaster Junction. A whole lower jaw of a Mastodon, with several

teeth in it, was in 1891 taken from this swamp. As Mastodons probably

became extinct at the end of the " Ice Age," this swamp has been in

existence many thousands of years. The swamps about Smithville and

Marticville were once famous collecting grounds for botanists.

Swamps owe their existence to several different causes: (1) The re-

lief of the land may be so low and flat that runoff is imperfect. (2) A
region may be so young that drainage courses have not been developed

so as to reach every part. (3) A nearly filled lake basin may have the

final extinction process caused by sphagnum mosses which act like a

sponge and prevent runoff. (4) Water percolating from higher levels

may emerge in many parts of lower grounds, by seepage, rather than

through definite channels, as springs. (5) Swampy land may result

from the natural levee building in flood plains.
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Bogs of the third class often increase from year to year by climbing

bog conditions. Gleisner's swamp, near Quarryville, is an example.

Seepage swamps are common along flood plains in incised valleys and

in the filled parts of dams.

Underground Waters.—It is generally stated that of the rainfall of

the earth, one-third runs off in streams, another third is evaporated,

and the other third soaks into the earth. But in Lancaster county, where

the relief is so moderate, less than one-third becomes runoff water. A
little more than one-third evaporates and about the same amount pene-

trates the earth's surface.

The depth to which the ground water penetrates on the upland varies

from twenty to 200 feet ; on the lowlands, only from a few inches to

thirty feet. Below these depths the pores of the rocks and earth are

always saturated with water. The top surface of this permanent ground

water is called the water table, and varies in depth below the surface.

In many places a never-failing well is reached at twenty or thirty feet,

but on higher levels greater depths are necessary, in some places requir-

ing drilling up to several hundred feet. "Water is obtainable at any

place in the county if a deep enough well is driven. But as the water

table fluctuates with rainfall and drought conditions, rising in rainy

times and falling during droughts, it is always well to dig or drill con-

siderably deeper than the general level of the water table.

Owing to the nature of the stream valleys and upland topography,

manjr strong, permanent springs occur. This is because the water table,

which in the uplands is comparatively deep below the surface, may, in

the valleys, be at the surface. Thus, the ground water in the uplands

being much higher than the exits in the valleys, forces a constant and

strong flow throughout the year. Donegal spring is probably Lancaster

county's most notable one, but Lititz springs are nearly as strong.

The temperature of the waters of most wells and springs is about 52

degrees Fahrenheit, and the greater the depth the warmer the water.

The lowest constant temperature throughout the year is attained at about

fifty feet below the surface, or at such a depth that summer's heat and

winter's cold do not reach them. Beyond this depth, which is in the highest

stratum of invariable temperature, the earth temperature rises about

one degree for each sixty or eighty feet of descent, so that a well 1,000

feet in depth would have 1,000 divided by 80 plus fifty-two degrees, or,

approximately, a temperature of about 65 degrees Fahrenheit.

The temperature of strong springs is about the same as wells or 52

degrees Fahrenheit. Few springs occur in the county of higher tem-

perature. This is because all Lancaster county's igneous rocks are old

and consequently probably cooled by radiation to the nearly uniform

temperature of the adjacent sedimentary rocks. The even temperatures
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also indicate that no rapid chemical changes to liberate heat are taking

place in the underlying rocks.

A spring in Northern Bart township near a trap dyke and an-

other near the Gap Nickel Mines each have a temperature of 55 degrees

Fahrenheit.

Mineral springs of medicinal value are not common in the county.

Ephrata spring water, from Triassic sandstone, and Black Barren Spring

(Fulton township) from Serpentine Ridge, are probably the most noted.

Both are rather rich in chlorides and sulphates. Many small seepage

mineral springs issue each Spring from the river hills above Cully. Their

waters are saturated with impure aluminum sulphate and iron hydrate.

A thick incrustation accumulates, while the springs flow, but later sum-

mer rains dissolve it and carry it away. The exact origin of the material

is unknown.

Underground streams occur in several sections of the county. The

waters of the Normal School at Millersville, and that of a well across the

street from the Normal School, come from strong underground streams.

The large number of sinkhole valleys in some parts of the more northern

limestone plain and the many small caves, of course, show that there are

a considerable number of small underground stream courses. But the

soluble character of the Lancaster county limestone at the surface pre-

vents the development of extensive cavern areas. For one of the con-

ditions of cavern development is that the soluble rock must be overlain

by insoluble rock. The insoluble layers then form the roofs of caverns

or of what are really underground stream channels.

A large number of determinations shows that the salinity of Lan-

caster county waters is high, varying from 150 parts to 750 parts per

million. The chief constituents in the salinity are calcium bicarbonate,

magnesium bicarbonate, and small quantities of iron oxide, silica, alum-

ina, as well as sulphates, nitrates and chlorides.

Stream, Spring or Well. Pta. In 1,000,000.

Conestoga Creek
Little Conestoga Creek
Pequea Creek
Chickies Creek
Bailsman's Spring ,

Neff's Spring
Well, Kphrat.i, 1 1 1 feet deep ,

Will, one-half mile east of Lititz, 126 feet deep.

March-April.
March-April.

April.

April.

April.

April.

210
330
215
175
230
277
612
410

Wherever the salinity of the streams in the county runs high, low

type plants such as blue-green algae and bacteria are forming deposits

from the water. They occur in the stream beds and in the substrata of

the flood plain meadows as concretions, or occasionally like the reefs

produced in the ocean by coral polyps. They are especially noticeable

in the Little Conestoga creek and in Donegal creek.
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Origin of the Relief and Drainage Features.—In a brief way we may-

sum up the descriptions already given of the Relief and Drainage fea-

tures of Lancaster county as follows: (1) Accordant levels are main-

tained quite generally of all the hilltops of the various northeast-south-

west trending belts. (2) Incised valleys in which lie entrenched streams

often widely meandering. (3) Ridge-like monadnocks as well as those

of typical form rarely discordant in altitudes in the various belts. (4)

An ascending altitude toward the north and northeast. (5) Streams

often discordant with the present relief features. (6) The soil and

subsoil form a mantle over the edges of highly-folded and tilted rock

strata. (See figures for position of rock strata, pages 22 and 23.)

Let us now seek an explanation of these features.

In the first place, the ridges of hills and the lower lands between

owe their difference of altitude almost entirely to the nature of the un-

derlying rocks, whether resistant or unresistant to the agents of erosion.

The limestones and shales, which are easily affected by solution or other

erosive processes invariably form broad, open, yet undulating low lands,

while the harder sandstones, gneisses, schists, and slates stand at higher

levels.

But the northeast-southwest trends of the various belts owe their

origin to the strike of the strata in the original folds. That is, when

the region was folded or crushed into nearly its present structure by

southeast-northwest acting forces, the primitive ridges were raised at

right angles to these forces. This brought rocks of differing degrees of

hardness to different levels in the ridges and valleys. Structural high-

lands and lowlands thus came into existence, the highlands perhaps

reaching altitudes of great mountain ridges. (See Fig. 2). The low-

lands between became the sites of consequent drainage, in which, natu-

rally, the trunk streams would flow northeastward or southwestward, or

parallel to the primeval ridges, and the tributary streams northwest-

ward and southeastward or down the ridge slopes to the valleys between.

But all this was swept away by the long-continued erosion that followed

the folding. And so long did the erosion processes continue that ridge

and valley were reduced to almost a common level nearly at sea level.

A nearly featureless plain was produced with only gentle swells existing

where the resistant rocks underlaid the surface or broad, open valleys

where the less resistant strata occurred. (See Fig. 3.)

On this plain the streams adjusted themselves to the new conditions.

The master streams became wholly southwesterly in general direction,

meandering more and more as the land became lower and lower, or

more of a peneplain. At the same time, the tributary streams departed

widely from their original consequent courses. Adjustment to slope and

to courses of less resistance was accompanied by stream piracy that
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strengthened one stream system at the expense of others. These proc-

esses originated systems of master and tributary drainage basins, the

direct ancestors of those of to-day. This condition was reached about

the end of Cretaceous time, and the plain formed is now known as the

Schooley peneplain, of which the even sky lines of the present hills are

the remnants. Lancaster county, however, is only a small part of the

Cretaceous plain, and lies wholly in the Piedmont Province of the United

States.

All the Appalachian and Allegheny regions as well as the Piedmont

section suffered peneplanation at the same time, with decreasing altitudes

toward the southeast. Hence the main streams of the whole Atlantic

slope follow southeasterly courses. But, subsequent to the base-leveling,

a broad uplift took place with tilting toward the southeast. This quick-

ened the currents of all streams, increased their corrasive action, and in

time etched out deep, narrow valleys as stream channels. Especially

was this true of the master streams, such as the Susquehanna, Delaware

and Potomac. Gorges, water gaps, entrenched meanders, hanging val-

leys, and other features resulted. But weathering and the transporting

and carving action of wind and water never cease, and through their

activity the uplifted plain of an ancient day has been sculptured into

the relief forms of to-day. See sections, pages 22 and 23.

The rejuvenation of this region, due to the broad uplift being still in

progress, the downward cutting of the stream beds is also in progress.

This tends to keep the incised valleys youthful except on the inside curves

of meanders, which have been inherited from the preceding cycle.

On those curves, the tendency of the stream is always centrifugal in

direction. A long gentle slope is necessarily produced, which is in

marked contrast to the bluff, or cliff, on the opposite bank. But all bear

earmarks of the youthful character of the present topographic cycle.

Excellent examples of stream piracy may also be traced in the county.

The most notable is that of a headwater branch of the Big Conestoga,

which, working back northwestward in Berks county, and then back over

the Lancaster county line, has captured some of the headwaters of an-

other of its own tributaries. This was accomplished largely through

differences of resistance of the rocks to stream corrasion. The Little

Conestoga has also captured tributaries of the Big Chickies. A fault

zone of weakness through the Neffsville-Chestnut Hill ridge at Fruit-

ville was probably the condition of this piracy. The Upper Cocalico,

working westward, may be another case. (See Relief map.)

General Characteristics of Soils.—The bed rocks of the earth through

weathering break down into rock debris or detritus. This, at first, is

coarse, but through long continued action the rock masses are reduced

to the finest soil particles. It is formed everywhere, but from higher
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and steeper places creeps down or is carried by wind and water to lower

and more level parts. Consequently, the thickness of the detritus mantle

varies much. High, steep slopes may be bare, while areas of mild relief

may be buried under hundreds of feet of soil and subsoil. Ridges may
be very stony, while valleys have nothing but the finest rock waste.

But the mantle of debris or mantle rock, when closely examined, is

separable into two parts. At the surface is a darker layer from a few

inches to many feet in depth that we call soil. Beneath the soil is the

subsoil, which is mainly the residue left from the long-continued weath-

ering of the rocks. The soil is the surface part of this residue of rock

decay, mixed with plant and animal matter. It commonly retains about

the same depth, for, as its surface is carried away with the wash of the

rain the upper part of the subsoil acquires the characteristics and quali-

ties of the overlying soil. This takes place largely through the agency

of the roots of plants advancing into it, and also through the work of

earth-burrowing animals. (See cut, page 26.)

Both soil and subsoil may have two origins. First, they may be

resident on the rocks from which a large part of their material orig-

inated. In this case they are called residual soils or residual mantle rock.

Second, they may be derived from rocks of an entirely different locality,

and transported by wind, water or moving ice to their new situation.

In this case, they are called transported soils and subsoils. Every region

may also have both of these mingled.

Soils may also be classed as loams, sands, clays, mucks, marls, and

leaf moulds. A loam is a mixture of sand and clay and the term usually

implies sufficient decomposed organic matter to insure fertility. Sandy

loams and clayey loams are those with an excess, respectively, of sand or

clay. Mucks usually occur in sphagnum and other bogs, while leaf

moulds occur in forests, where they are often the source of some of our

rarer or more interesting flowering plants.

Lancaster county contains all of the above named soils. In the flood

plains occur transported soils, often of considerable thickness. At the

base of steep slopes are alluvial fans which are transported debris due

to creep and wash from the higher lands. Examples of these occur in

the county at the bases of all the ridges of hills. But the great part of

Lancaster county 's soils is residual, and thus are often classed from their

underlying bed rock as limestone soils, micaceous soils, shale soils and

ironstone (Trap) soils.

The soils of the limestone plain are chiefly rather sandy loams.

They contain limey constituents as well as a large percentage of decom-

posed organic matter. Their fertility is great, making the county

famous as the finest " garden " spot of the United States. These soils

are underlain generally with a clayey subsoil which retains ground
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Dark layer at the top is soil about 14 inches deep. Below the soil is a lighter

layer from 4 to 6 feet deep. This is clayey subsoil mixed with sand. Below the

subsoil is much decayed bedrock which was once a dark blue Limestone. The bed-

rock is covered with talus. Location, three miles southwest of Lancaster City.
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water, and, through capillary action, brings it up to the plant under

drought conditions. The certainty of crops is thus better assured in this

belt than in those with less favorable subsoil conditions. The Triassic

sandstone and shale belt is less certain in crops. This is not because the

soils are poorer, but because in dry seasons the soil and subsoil condi-

tions are such that ground waters have not been conserved. Where,

however, the soils have resulted from the disintegration of trap dykes

and sheets, conditions as to conservation of ground waters are better.

In addition Trap and other igneous rocks are likely to contain minerals,

which, through disintegration, liberate potash compounds, which furnish

important mineral elements for plant growth. On the other hand, the

weathering of such dykes and sheets may produce very stony lands, with

boulders of such large size as to be difficult to clear away, or even

totally to prevent farming operations.

The lands in the southern belt of Precambrian rocks are hillier, and

thus the soils are variable in depth. Hill tops are often marked by thin

soils, while lower lands may have' quite thick soil covers. The soils

due to the breaking down of schists, gneisses, granite and other meta-

morphic rocks are rich in the elements of plant growth, especially potash

compounds. But here the subsoil is not so favorable as in the limestone

belt for the conservation of soil waters. This renders cropping condi-

tions somewhat less certain. But in spite of the drawbacks, this part

of Lancaster county may be said to have quite favorable agricultural con-

ditions in nine years out of ten. Even the region known as "The Bar-

rens" has, with skillful and intelligent farming, good capacity for agri-

cultural production.

(See map and discussion of soil distribution under Agriculture.)

Weather and Climate.—Weather is the condition of the atmosphere

from day to day, with reference to temperature, rainfall, air currents,

amount of sunshine and healthfulness. The conditions just mentioned

constitute the chief elements of weather. The average conditions of the

weather, taken for a long series of years, with regard to the same ele-

ments, constitute climate. Therefore, to appreciate the climatic condi-

tions of any area one must clearly ascertain the weather changes and

variations from year to year.

Temperature.—The temperature of Lancaster county rarely rises

above 90 degrees Fahrenheit nor falls below zero. Occasionally tem-

peratures of 20 degrees below zero have been registered, but such low

temperatures are attained only once in about every fifteen or twenty years.

Temperatures of 98 degrees Fahrenheit are just as rare.

The average temperature of winter is about that of melting ice,

while the average temperature of summer is about 75 degrees. The
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transition seasons, fall and spring, variably change respectively, from

summer heat to winter cold and from winter cold to summer heat. The

coldest month of the year is January and the hottest month August.

The most variable season is spring, the temperature occasionally ranging

from quite warm days in March to cold, snowy days or severe frosts late

in April. The autumn months, especially October and early November,

are marked by beautiful, sunshiny days, growing very gradually crisper

in temperature and more and more cloudy.

The annual isotherm of about 56 degrees F. passes through Lancaster

county. The July isotherm is near 73 degrees and the January isotherm

is about 32 degrees. This indicates that Lancaster county has a com-

paratively mild, temperate climate, but with occasional departures for

a day or two from these mild conditions of as much as 50 degrees lower

and about 25 degrees higher.

The Winds.—For nearly half the days of the year the winds are from
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to north and northwest when the cyclonic center passes to the south of

us. These variations of the winds, both in direction and with reference

to the regions from which they come, have much influence on the tem-

perature variations. South winds bring high temperatures and north

winds low ones. Since land masses heat rapidly and cool rapidly, west

winds blowing from land areas in summer will cause high temperatures

to the east of the center of the United States, and in winter low tempera-

tures. On the contrary, east winds in winter bring mild weather, with

humid conditions, while in summer they are cool and humid. This is

due to their origin over the ocean, which heats slowly and cools slowly,

and furnishes the air with vapor. Since cyclones in the latitude of

Southern Pennsylvania are more frequent in winter than in summer,

changes both in wind direction and velocity are much more frequent in

the former season. The comparatively level topography of Lancaster

county also has its influence on winds, offering little resistance to their

progress. High winds and drifting snows in winter are, therefore, rather

common phenomena, and even the summer winds are stronger here than

in counties to the west among the Appalachian ridges. Quite strong

tornadic storms occur nearly every summer, also due to the open nature

of the relief. They are, however, never as terriffic as in the open prairies

of the Middle West.

Rainfall.—The average rainfall of the county is about 40 inches.

The heaviest rainfall occurs in summer, but the most frequent rains are

in winter. This is due to the passage of cyclones every two or three days,

;and, since the cyclone centers generally drift down the St. Lawrence

Valley, that is, across Lake Erie from west to east and thence along Lake

"Ontario, winds towards the cyclones veer from southeast to south and

tnence to southwest and west. These inflowing winds of the cyclonic

whirl, coming from warm, moist regions, are chilled as they pass pole-

ward, and thus bring both heat and rain or snow to areas in their paths.

Table Showing Monthly, Seasonal and Yearly Temperatures of Lancaster, Pa., for

the Years 1909-1915 Inclusive. Tabulated from the Records of H. C.

Demuth, Lancaster, Pa.

Year.
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Thus Lancaster county is supplied with abundant moisture in winter.

Very heavy snows, which, however, do not lie long, often result. In

summer, the rains result mainly from thunder storms. These are fre-

quent, often very heavy and sometimes destructive. Hail is not infre-

quent and losses from lightning heavy, because of the open character of

the country and the density of rural settlement. October is generally

the fairest month and April the most showery. The open topography

of the county is favorable to the general, rather than to the local distribu-

tion of summer showers which is prevalent in the Appalachian ridge

region. In the latter, mountain ridges often direct air currents along

their sides, and thus bear heavy rain-producing clouds along their flanks

while nearby valleys have only light showers.

5 Inches
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largely engaged in occupations peculiar to rural life, many of which are

"out of door" in their nature, at least, a part of the time. This means

several things: (1) This "natural" life brings people often into the pure

air and sunshine
; (2) Such occupations are free from many of the dangers

incident to life in crowded cities; (3) There is freedom from the hurry

and worry of the highly organized and technical city occupations. These

conditions partly explain why the death rate per thousand in rural

Lancaster county is only 13.3, while that of the State is 14.55, and that

of the United States is 14.1. Lancaster city has a death rate of about

14.2, Philadelphia about 16.5 and Harrisburg 15. The city and county

are thus seen to be healthful places in which to live.

TABLE OF POPULATIONS, DEATHS AND MORTALITIES.

Population.
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That climatic influences do affect healthfulness is shown by the fact

that the highest mortality occurs in March, when the weather is most

inclement, and the lowest mortality is with the brighter and more even-

temperatured weather of June and July.

Flora and Fauna of Lancaster County.—The student of plant and

animal forms finds in Lancaster county a varied field for study. No less

than 1,500 species of the higher orders and fully as many more of the

lower ones may be collected here. The streams and stagnant ponds

swarm with many forms of algae, blue-green algae, diatoms, desmids

and harmless bacteria. Beautiful ferns clothe the glens and many of

the hill slopes with attractive forms. Beneath is a varied flora of mosses,

lichens and liverworts. Woodland and thicket, field and highway, swamp
and pond, contain many interesting or rare flowering plants. The Diller-

ville swamp was once a veritable paradise for both the botanist and zool-

ogist. From it yet may be gleaned some strange though lowly forms of

life. Insect-eating plants as the Sundews and Pitcher-plants, and rare

and attractive orchids grow in a number of the sphagnum swamps.

KNOB BELOW PEQUEA, AT YORK FURNACE. After McCalls' Ferry Dam
was built. Shows nature of Woodlands on rocky hills. The main trees are Rock

Oak, Chestnut Oak, Tulip, Chestnut, Birch, Black Oak, Judas Tree, and Red Oak.

Effects of Topography.—The surface of the county does not vary

enough in altitude to cause marked belts of vegetation in passing from

lower to higher lands. Nevertheless, the highland crests differ greatly from

the stream flats (1) in the size of the trees and (2) in the dominance of

certain species at different levels. The lowest lands are generally marked
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by large white oaks and tulip poplars, sugar maples, buttonwoods, and the

elms and ashes. Chestnut oak, red oak, black oak and chestnut occur at

somewhat higher levels intermingled with some white, yellow and jack

pines. The lower lands are mainly open woods of large sized trees,

while the uplands are clothed with smaller timber, with a large shrub-

bery undergrowth. The steep and rocky slopes of the river hills contain

many hemlocks, giving these woodlands, in some places, the aspect of the

forests of the Alleghenies. The bird life, however, is very different, being

allied with the Southern rather than the Northern fauna.

Influence of the Susquehanna and its Tributaries.—The lower or

estuarine Susquehanna valley, extending from mild, southeastern Vir-

ginia northward through Maryland and thence between Lancaster and

York counties, is naturally a highway for the extension of life forms.

Southern plants and animals here find an open highway up the main

valley and thence along the tributaries. Thus, in times of the northward

bird migration, a great throng of warblers, flycatchers, vireos and water

birds pass leisurely along them. Southern plants have also extended

their habitats many miles northward. The evergreen holly and the

umbrella magnolia, which are notably Southern species, are abundant

both on the islands and along the river hills. The mistletoe, another

Southern plant, is also found as far to the north as Martic Forge. Many
herbaceous flowering plants from far to the north also find here a favor-

able environment. Their extension southward is naturally effected by

flood waters. Seeds transported by floating ice may be brought from

the very source of the Susquehanna.

Influence of Soil.—Some plants thrive in one soil and cannot be grown

in another. The native chestnut tree is comparatively rare in the lime-

stone areas, but flourishes in all the other soil areas, and especially in the

southern third of the county. The sweet magnolia occurs in sphagnum
swamps, near Quarryville, and south of the Welsh mountains. The
willow oak, though rare in the county, yet on dry hill slopes is of occa-

sional occurrence, especially on schist soils, as near Marticville. Rhodo-

dendron occurs in abundance in the rocky glens and on the islands of the

lower Susquehanna about McCalls Ferry, but rarely lasts more than a

few years on limestone soils. In the richer limestone areas trees attain

large dimensions. Poplars grow to 100 feet in height, while white oaks

reach from three to five feet in diameter. Sassafras, which, in some soils

is hardly more than a shrub, in the Donegal region has been known to

attain a trunk circumference of thirteen feet.

Influence of Climate.—Lancaster county lies in the transition region,

between the Carolinian and Alleghenian zones. It, therefore, includes

plants and animals of both.

Since the Carolinian area, especially, reaches up the Susquhanna Val-
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ley, the islands and glens have plants and animals of a somewhat southern

character, mingled with those from the north. The Carolina Wren, the

Cardinal Grosbeak, the Kentucky Warbler, the Tufted Titmouse and the

Worm Eating Warbler, though more southern birds, all breed here.

Even the Mocking Bird may nest as far north as this. The dominant

vegetation on the other hand presents more northern characteristics, for

.^^jHHMHHM

POTHOLE WITH ROUNDED BOULDER IN IT. In gorge below the Mc-

Call's Ferry Power Plant, Holtwood, Lancaster County, Pa. Picture taken by

Albert K. Hostetter. The vegetation on the island shown in the picture is mainly

Evergreen Holly, Rhodendron, Calico Bush, White Pine, River Birch, Spruce, Cedar

and Beech.

the masses of Rhododendron and Spruces remind one of the mountain

flora of Central Pennsylvania.

Again the influence of climate is seen in its effect on weeds, fungi and

insects. Where it is colder many of these are destroyed during severe

winter weather. Blights, noxious weeds and injurious insects being

eliminated, farming operations are rendered both easier and more profit-

able. On the other hand, the mild climatic conditions in Lancaster

county are in this respect not an asset, but tend to multiply the farmers'

difficulties. Blights, fungous diseases or injurious insects affecting fruits,

tobacco, potatoes and grains every few years, may cause much damage.
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Greater resourcefulness and vigilance are, therefore, requisite in the

farmer and fruit grower here than where pests are less favored.

Richness of the Flora.—In the latest Flora of Lancaster County, by

Dr. Small, 1,496 species are described. Eight of these are coniferous

plants and the rest are all true flowering plants. All of these plants

belong to 616 genera, 149 families and 50 orders. The ferns, horse-tails,

club mosses, mosses, liverworts, fungi and algae comprise probably as

many more fully as interesting species.

The flora comprises no less than 119 species of native trees, of which

the oaks, hickories, maples, walnuts, birches and ashes constitute nearly

one-third of the total number, and furnish our most valuable timber.

Little, if any, of the primeval forest remains. "Woodlands of second or

even third growth generally occupy lands too rugged or stony for profit-

able tillage.

Shrubby plants comprise about 100 species. Many of these attain

tree-like dimensions owing to the general fertility of the soil. For

instance, staghorn sumac not rarely attains here a trunk diameter of

twelve inches.

Richness of the Fauna.—When a region becomes settled some animals

disappear while others become abundant. Among the first to be reduced

in numbers are the wilder or more destructive birds, the large rapacious

and game mammals, the poisonous snakes, or those reputed so, edible fish

and noxious insects. On the other hand, the new conditions may favor

other animals by increasing their food supply or by destroying the checks

to their natural increase. Thus, the Pileated Woodpecker once abundant

in the heavy timber of the county has long vanished, retreating to the

wilder parts of the State. Some raptorial birds, as the Duck Hawk and

the Great Horned Owl, are rare except in the river hills and the uplands

of the north. Deer, bear, panther and lynx, the thick clouds of wild

pigeons, and the great flocks of wild ducks and geese on our creeks are

only memories.

But with the decrease in one group has come increase in others. Birds

seeking the vicinity of man have greatly multiplied. Eobins, Red Winged
Blackbirds, Grackles, Flickers, Chimney Swifts, some species of Swallows,

Fly Catchers and most of our twenty or more species of field inhabiting

Sparrows are some of these. The Dickcissel is probably the only Spar-

row that has gone from its former haunts, but it has decreased here only

to increase in great numbers on the prairies of the Central West.

Of the 300 species of birds occurring in Pennsylvania probably no

less than 240 may be found in this county. These comprise in summer a

bird population of about 1,500,000 individuals. By the autumn migra-

tion this number in winter is reduced to about 300,000. Of the latter

number crows alone comprise nearly 50,000, and do much damage in the
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dissemination of poison ivy seeds along every fence row. The autumn

migration brings us from the North large numbers of Mountain Spar-

rows and Black Headed Juncoes or Snowbirds that destroy great quan-

tities of seeds of noxious weeds.

Relation of Topography, Drainage and Soil to People.—The first

white people to enter the region which now forms Lancaster county were

the Indian traders, most of whom were of Scotch-Irish and English birth.

But the first white settlers were almost entirely of German-Swiss or

German descent. These in 1710 took up lands and established the first

farms in the Pequea Valley in the vicinity of what are now the villages

of West Willow and Lampeter and the borough of Strasburg. Later

settlements in other parts of this region were made by English, Scotch-

Irish and Welsh, and Swiss, German and French immigrants. The Ger-

man and Swiss settled mainly in the rich limestone valleys, while many
of the Scotch-Irish and Welsh, influenced by the memories of their home

topographies, settled in the hillier or more rugged parts of the county.

Other Scotch-Irish and Welsh settled in the Donegal and Conoy regions

and in the upper Conestoga valley, but soon moved on into the more

mountainous parts of the State.

So rapidly did new settlers enter that by 1729, when the county was

organized, there was already a population of about 3,500.

A study of the names in a Lancaster county directory reveals the

fact that at least three-fourths of the people are of German ancestry.

And their addresses show further that they occupy mainly the parts

extending from the southern border of the Pequea Valley to the northern

limits of the county. South of the Pequea Valley the people are gen-

erally of English and Scotch-Irish ancestry. They constitute about one-

fifth of the county's population. People of Welsh and French descent

form a comparatively smaller part of the population. But that a con-

siderable settlement of Welsh was originally made is shown by the sev-

eral township names of Welsh origin in the vicinity of the Welsh Moun-

tains and elsewhere. (See table under Political Divisions.) The people

of French ancestry are descendants of Huguenots, who fled with the

Swiss and Germans from Europe to escape religious persecution.

Topography and soil were the main geographic influences in deter-

mining the location of the early settlements in Lancaster county. In the

first place, the Swiss, German and French having been reared on some of

the fairest lands of Europe, were mainly farmers. And though they

sought here primarily religious freedom yet they as well desired economic

betterment, both for themselves and their descendants. It was natural

then, on leaving their landing place in the new world, at Philadelphia,

to push or be pushed by the English westward toward the frontier along

the already settled Chester Valley, and to take up the fair but unoccu-
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pied frontier lands of the Pequea Valley. Here they found deep, fertile

soil and good water, excellent timber and easily worked stone for build-

ing purposes, fair streams and favorable climate. Here they established

themselves and here their descendants, after more than two hundred

years, live to-day. Here not only the deep forests, but also the wild life,

both of savage man and hurtful beasts, brought those inevitable dangers

and hardships that accompany pioneer life. The land had to be cleared

and tilled with a trusty weapon always at hand. Alertness, resource-

fulness, and independence were thus fostered and strengthened. These

same qualities mark their posterity.

But another effect of topography, soil and climate, may be noted in

that through all these years the descendants of the early settlers have

stuck to the farms. The favorableness of these elements of physical

environment is so great that rural pursuits are attended with a com-

paratively small amount of hardship and secure rich returns for the

efforts expended. Rural prosperity results and brings with it content-

ment and independence. The well-kept farms, the fine cattle and horses,

the well-built farm houses, many with modern conveniences and labor-

saving devices, the great barns, all reflect the wonders of this great

garden region. The low percentage of illiteracy, 2.2 per cent, compared

with 7.7 per cent, in the whole United States, is probably another effect

of the favorable environmental conditions.

Owing to the natural conditions and the nature of the industries

resulting from them, Lancaster county has a rather small percentage of

foreign-born people. The census of 1910 shows that only 2,953 males

of voting age, or less than 6.2 per cent, of the total number of voters,

have their residence here. But of these only 879, or 1.6 per cent., had

not been naturalized or were aliens. Comparison with the statistics of

1900 also shows that the foreign born population decreased in the 1900-

1910 decade.

The people of African or Asiatic ancestry is also small, there being

in the last census only 2,300 of the former and 13 of the latter. The

two together constitute only 1.4 per cent, of the county's population.

Political Divisions.—When the county was organized, May 10, 1729,

it was divided into twenty townships. After its delimination to its

present boundaries four of the twenty became townships in Dauphin,

Lebanon and Berks. A number of the remaining sixteen townships

were subsequently divided so that at the present time Lancaster county

contains forty-one townships. These are shown in the accompanying

table with the origin of most of the names. The county also has one city,

Lancaster, and seventeen boroughs, most of the latter with a population

of about 2,000 or less. Columbia, the largest borough, had 11,454 in

1910, and Ephrata, the next largest, 3,192. For voting purposes the

(County is divided into 120 precincts.
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The number of resident taxables in the county in 1915 was 53,546 or

nearly one-third of the total population. The number of homes in 1910

was 38,839 or somewhat less than one-fourth of the population. Of these

10,275 were farm homes.

Taxes are comparatively low, the rate on money at interest being

four mills, and for county purposes, on real estate, horses, mules and

cattle, two and one-half mills.

PART II. INDUSTRIAL GEOGRAPHY.
Introduction.—Primitive man is dependent almost wholly upon na-

ture for the things which satisfy many of his wants. He must get his

food from the streams and from the wild animals and plants about him.

His clothing comes from similar sources. He is, therefore, a fisher or a

hunter and his skill and prosperity in these occupations depend upon

the nature of the objects sought. But with the advance of man into the

more enlightened stages of culture, he more and more controls or modi-

fies his environment. His control and modifications of animals is accom-

plished mainly by domestication. Plants which naturally furnish part

of his food, he improves by cultivation and selection, and doubles or

trebles both their productiveness and the certainty of their yielding him

bountiful harvests. But even when man is highly civilized he is still

more or less under the control of natural forces and must organize his

labor and business in a manner so that they are in accordance with

natural laws. For this reason it is a matter of common observation that

man's industries are dependent, to some degree at least, upon the soil,

topography, climate and situation of the region ; upon the rocks beneath the

surface as well as all the animals and plants living on the surface. Thus

the thin, rocky soil of New England compelled man to devise other means

than agriculture for securing the necessities and luxuries of life. But,

on the other hand, the swift streams in narrow valleys, but still close to

the ocean, were a natural endowment for the establishment of great

water-driven factories and the consequent creation of wealth.

But coupled with the naturally founded industries are those that

have a non-geographic or human basis. Manufacturing is an industry

with a human basis, for it depends mainly on the skill or inventive genius

of man. Commerce is another of the same class, though geographic

conditions may be contributing factors in the successful development in

both cases.

When white men entered Lancaster county the widespread forest

cover to some extent then determined man's industrial condition. But

the rich soil and gentle relief were greater factors in making the settlers
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farmers. In addition, swift and full-volumed streams furnished power

for grist and saw mills, for fulling and weaving and for primitive iron

industries. The primitive industries of the county were thus determined

by geographic factors. Later industries of a more human character

sprang up and developed side by side with the others. These will be dis-

cussed later.

Growth of Population.—The causes which determine the industrial

growth of a State or county then belong under two classes—geographic

or natural and non-geographical or human.

Some of the natural influences are

:

1. The climate—mild or severe, damp or dry, equable or variable.

2. Nature of the relief—mild or strong, hilly or mountainous.

3. The quality of the soil—sandy, loamy, clayey, sterile or fertile,

rich or poor, dry or swampy.

4. Character of the natural resources—forests, water power, water

ways, minerals and ores and cheap fuels.

The human bases of development are

:

1. Good roads.

2. Good markets.

3. Stage of development of the people.

4. Convenience for transportation, both of raw materials and of fin-

ished manufactures.

5. Conveniences for the transaction of business, as places of sale and
exchange, banks, commercial houses.

6. The fostering influences of governments, schools both general and
technical, and experiment stations.

Causes of Growth.—Since its foundation in 1729, the county has had

a steady growth in population, industry and wealth. Though naturally

highly fitted for agriculture, and gaining most of its affluence from that

Source, yet.it has had also a healthy growth in manufacturing and
trade. In wealth it surpasses a number of States, and ranks first among
the counties of the United States. This development has been due to

several causes. First, it began its growth at an early date. This was
because of its situation near the fountain head of pioneer settlement in

Pennsylvania, and was in the path of the direct westward movement of

the early frontiersmen. In the second place its forests of great trees,

fertile lands and noble streams attracted a good, sturdy type of settler.

Third, it was for more than a half century in the line of travel to the

important markets—Philadelphia and Baltimore, both within easy reach.

The well-built and commodious houses, still in use, and then kept as inns

for the care or entertainment of the teamsters and their teams attest the

influence of this trade. Fourth, on account of the mild relief, one of the

first railroads of the United States was constructed through the county



44 PHYSICAL AND INDUSTRIAL GEOGRAPHY

and this was followed by new industries, people with new ideas and more

active trade conditions. And fifth, the nature, variety and refinement of

the industries of any period are dependent upon the stage of culture of

the times. In the earliest stage, hunting, trapping and fishing are lead-

ing occupations; later, lumbering and crude agriculture become the

dominant industries. These are followed by more scientific agriculture

and manufacturing and trade. During this development the geographic

conditions have remained the same, but the human conditions or stage of

culture has advanced to higher and higher planes.

Farms.—Lancaster county, with a total acreage of 602,240 acres, has

91.4 per cent, or 550,447 acres of its area in farms. Of these, 517,324

acres are under cultivation in improved condition. The total farm area

is divided into about 10,835 farms, the average size of which is 50.8 acres.

But the average size of farms of the lands actually worked is 43.6 acres.

This size is favorable to rather intensive farming and in one or two lines

of products such farming may be said to be the rule.

Value of Farms.—The average market value of the farms, per acre,

is nearly 180 dollars. But in many parts of the county, where the soil

is of the best quality, the location desirable, the marketing facilities

favorable and the improvements of modern type, prices per acre as high

as 300 to 400 dollars and even higher are sometimes realized. Generally,

small farms bring higher prices than larger ones.

Operation.—More than sixty-two per cent, of the farms of the county

are operated by their owners. This leaves only about thirty-eight per

cent, to be operated by share or cash rent tenant farmers ; but many of

the latter farms are stocked and supervised by the owners. The high

percentage of farms either worked or supervised by their owners ensures

a high productivity for the land and thus accounts for the greater agri-

cultural wealth of the county. In the last decade, however, the farms

operated by their owners have decreased and those by tenants increased.

This, it seems to me, is another unfortunate effect of the cityward move-

ment of population.

Value.—The value of the farm property in 1910 was $84,426,907. A
decade earlier it was $61,928,158. Thus the increase in value from 1900

to 1910 was $22,498,749, or a gain of more than thirty-six per cent. The

increase in population, in the same time, was not quite five per cent. The

increasing demand for farm lands and for farm products accounts for

part of this enhanced valuation ; but another part is due to the modern-

ization of farm buildings, both artistically and in the way of scientific

equipment.

Farm Buildings.—In no county in the State are the farm buildings

as well built, kept in as good repair and equipped with as modern

machinery and conveniences as in Lancaster county. They are generally
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Table showing growth, of population in Lancaster County from its organization, in

1729. Boroughs under 2,000 are counted as rural. Figures sometimes in round

numbers. The figures before 1790 are estimated from number of taxables.
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Table Showing Population, Value of Eeal Estate, Eeal Estate Per Capita in the City

and Seventeen Boroughs of Lancaster County.

city

1. Lancaster

Boroughs.

1. Adamstown. . .

2. Akron
3. Christiana. . . .

4. Columbia
5. Denver
6. Elizabethtown

.

7. Ephrata
8. Lititz

9. Manheim . .
'.

. .

10. Marietta
11. Mount Joy. . .

.

12. Mountville
13. New Holland . .

14. Quarryville ....

15. Strasburg
16. Terre Hill

17. Washington. . .

Totals
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The Conestoga Soils in Lancaster county are loams, derived from

rather impure schistose limestones. They are yellowish brown in color

and 10 to 12 inches deep. The subsoil is a yellowish or greenish loam,

with a distinctly greasy feel due to graphitic materials. The topography

of these lands is rather steeply rolling, with good natural drainage. The
land is a little more affected by droughts, but, in general, is fully as pro-

ductive as the Hagerstown lands and brings about the same prices per

acre, from $100 to $200. They comprise most of the soils of this char-

acter in the State. (See map for distribution.)

The Manor Soils, derived from the weathering of mica schists, chlorite-

schist, and gneiss, is a yellowish brown loam with a lighter yellow sub-

soil. Many mica particles are disseminated through the soil, rendering

it very friable and thus easy to till except where the lands are stony.

The topography is rolling, with rather steep slopes near Pequea Creek.

Though rather subject to droughts, yet the soils are well adapted to gen-

eral farm crops. They are naturally deficient in lime and organic mat-

ter, but respond well to fertilizers. Their values per acre range from
$40 to $100. (See map for distribution.)

The Penn Soils, occupying a large area in the northern and north-

western parts of the county, are brown or reddish-brown in color. The
subsoil beneath is the same color, but heavier in texture. They are de-

rived from Triassic sandstones and shales, and have a rather steeply roll-

ing to hilly relief. In some places these lands need artificial drainage.

The crops are the general staples, but tobacco can be grown very success-

fully. Land values range from $25 to $100 per acre, depending upon
topography and fertility. (See map for distribution.)

The Chester Soils occupy widely disconnected areas in the county.

(See map.) They form an important and extensive series in the Pied-

mont region of Pennsylvania. They are brown or yellowish-brown

loams, with a heavier subsoil. The topography is varied, ranging from

gently to steeply rolling. General farm crops succeed well, but little

tobacco is cultivated. Land values range from $40 to $90 per acre.

The Berks Soils originate from the weathering of shales and shaly

sandstones. Their topography is steeply rolling, with lines of hills 100

to 200 feet above the level of the adjacent Hagerstown areas. They are

not very retentive of ground water and thus of less value per acre than

the limestone lands. General farm crops are cultivated, but in dry sum-

mers the yields are light. (See map for distribution.)

The other seven soils occupying small areas are of much less value.

In color and composition they partake of the nature of the rocks from

which they are derived. In value they range from $10 to $100. (See

map for distribution.)

Crops.—Owing to the climatic conditions, soil and topography, Lan-
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caster county is one of the greatest agricultural sections of the United

States, and, indeed, of the world. It grows not only the general farm

crops, but along at least one line does intensive farming of a specialized

character. The crops grown are those peculiar to the latitude, and in-

clude the mid-temperate zone cereals, hay and forage plants, potatoes

and sweet potatoes, orchard, vineyard, and small fruits, and nuts, and

garden vegetables. In addition to these, tobacco is grown extensively

on fully one-half of the farms of the county. Many greenhouses about

the city of Lancaster, and in quite a number of the towns, furnish the

florists with cut flowers, flower bulbs, plant settings and vegetables

grown under glass. Nurseries also supply young fruit and shade trees,

as well as cuttings for the starting of orchards, hedges, and the beauti-

fying of lawns and highways.

The aggregate income from the farms and truck patches was over

$13,000,000 in 1910, and the gross value of the farm products has in-

creased steadily each year for many years. This, of course, indicates in-

creasing intelligence in the management and operation of the farms, as

well as broadening knowledge of the science of farming.

In the products of its farms Lancaster county far surpasses any other

county in the State. York county is second, with a little more than half

View north from Chickies, showing the rolling topography of one of the finest parts

of the Hagerstown soils area.

the income, and Bucks third, with about one-half. The total farm prod-

ucts of the State have a value of about $166,000,000 for the sixty-seven

counties. Lancaster county, therefore, raises about one-twelfth of the

total value of the State 's farm products. From the cereals, the farmers
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of the county derive $6,000,000 per year. From hay and forage, $2,300,-

000; from potatoes, sweet potatoes and vegetables, $1,500,000, and from
fruits, grapes, nuts, nearly one-half a million. Where tobacco is grown
it is considered the money crop, and from its sale no less than $2,500,000

is derived annually.

More than one-sixth of the county's area is sown in wheat each year,

Rolling character of country in Manor—strong loam in southern part of the area.

with an average yield of 2,500,000 bushels, or almost 22 bushels per

acre. The average for the State is 17y2 bushels, and for the United

States about 15 bushels. In good years many Lancaster county farmers,

especially on the limestone lands, raise 35 bushels per acre, and a few

even 40 bushels. The latter is a frequent production in France and

Germany per acre.

On the 81,000 acres planted in corn, the yield is about 3,250,000 bushels,

or about 40 bushels per acre. The average for the State is about 30

bushels, and for the United States about 27. Much of this is turned

into money value indirectly, being fed to stock, especially for the fat-

tening of beef cattle.

Oats and rye are not extensively grown, but potatoes form a staple

and profitable crop. The average yield of potatoes is about 65 bushels

per acre.

Though the production of orchard fruits has not been comparatively
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Table Showing the Acres, Square Miles and Number of Acres to each. Person for

each Township in RURAL Lancaster County. The Soils for each Township are

also Designated in the Order of Area, the largest first, so that Density of Popu-

lation may be Correlated with the Soil Conditions.

Township.
Sq.

Miles

Popu-
lation.

Density of

Population in

Acres to Eaeb
Person.

1. Bart

2. Brecknock
3. Caernarvon

4. Clay .

5. Colerain
6. Conestoga.
7. Conoy

8. Drumore
9. Earl

10. East Cocalico. . .

11. East Donegal. . .

12. East Drumore. .

13. East Earl

14. East Hempfield

.

15. East Lampeter .

16. Eden
17. Elizabeth
18. Ephrata
19. Fulton
20. Lancaster
21. Leacock
22. Little Britain. . .

23. Manheim
24. Manor

25. Martic
26. Mount Joy.

27. Paradise. . .

28. Penn
29. Pequea. . . .

30. Providence

.

31. Rapho
32. Sadsbury . .

33. Salisbury
34. Strasburg
35. Upper Leacock .

36. Warwick
37. West Cocalico . .

38. West Donegal .

39. West Earl
40. West Hempfield
41. West Lampeter

10,177

14,587
13,111

13,648
18,152
8,854
8,151

14,739
14,047
12,910
13,906
15,024
13,687

13,555

12,086
6,960
10,216
12,172
15,648
3,947
12,035
16,110
15,543
24,043

18,503
18,352

11,347

18,175
8,747
11,909
29,943
11,602

25,685
13,010
11,466
12.907

16,676
10,216
11,481
11,658
10,457

15.89

22.79
20.49

21.32
28.36
13.83

12.73

23.03
21.95
20.17
21 73
23.48
21.39

21.18

18.89
10.88
15.96
19.02
24.45
6.17

18.80

25.17
24.28
37.57

28.91
28.68

17.73

28.40
13.67

18.61

46.79
18.13

40.13
20.33
17.92

20.17
26.06
15.97

17.94
18.22

16.34

Totals 565,442 883.5 85,804 6.6 acres

1,093

1,687
1,465

1,635
1,326
1,593
1,684

1,118
2,280
2,259
2,972
1,207

2,487

3,327

2,595
662
926

2,565
1,521

2,195
1,99S

1,293
3.750
4,597

2,108
2,222

2,319

2,157
1,246
1.512

3,421
969

3,557
1,608
2,233
3,011
2,140
1,254
2,265
2,620
1,927

9.3 acres

8.7 acres

8.9 acres

8.3 acres

13.7 acres

5.6 acres

4.9 acres

13.2 acres

6.2 acres

5.7 acres

4.7 acres

12.5 acres

5.5 acres

4.1 acres

4.6

10.5

11.0

4.8

10.3

1.8

6.0

12.5

4.1

5.2

acres

acres

acres

acres

acres

acres

acres

acres

acres

acres

8.8 acres

8.3 acres

4.9 acres

8.4 acres

7.0 acres

7.9 acres

8.8 acres

12.0 acres

7.2 acres

8.1 acres

5.1 acres

4.3 acres

7.8 acres

8.1 acre
5.1 acres

4.4 acres

5.4 acres

Manor, Chester, DeKalb, Con-
estoga.

Penn, De Kalb, Mont Alto.
DeKalb, Hagerstown, Lans-

dale.

Hagerstown, Penn, Berks.
Manor.
Manor, Conestoga.
Chester, Penn, Wheeling,

Hagerstown.
Manor, Chester, Cardiff.

Hagerstown, Penn.
Penn, Hagerstown.
Hagerstown, Wheeling.
Manor, Conestoga.
Hagerstown, Penn, Chester,
DeKalb.

Hagerstown, Conestoga, Hern-
don.

Conestoga, Hagerstown.
Chester, DeKalb, Conestoga.
Penn, Berks, Hagerstown.
Hagerstown, Penn.
Chester, Manor, Conowingo.
Conestoga.
Hagerstown, Chester.
Manor, Chester.
Hagerstown, Herndon.
Conestoga, Manor, Herndon,

Wheeling.
Manor.
Chester, Penn, Berks, Hagers-

town.
Conestoga, Hagerstown, De-

Kalb, Chester.
Berks, Penn, Hagerstown.
Conestoga, Manor.
Manor, Conestoga.
Hagerstown, Penn, Lansdale.
Manor, Chester, Hagerstown,
DeKalb.

Chester, Hagerstown, DeKalb.
Conestoga, Chester, DeKalb.
Hagerstown.
Hagerstown, Berks.
Penn, Chester, Hagerstown.
Chester, Penn, Hagerstown.
Hagerstown, Berks.
Herndon, Hagerstown.
Conestoga, Manor.



52 PHYSICAL AND INDUSTRIAL GEOGRAPHY

great, yet there is now an awakened interest in fruit growing. Many
peach orchards are each year coming into excellent bearing condition,

especially on the uplands and northern exposures. And each year new
ones are being started. Small fruit culture comprises the raising of

raspberries, blackberries, strawberries and dewberries, but they are some-

what of a "side issue" on many farms. They find a ready and profit-

able market in Lancaster city and in the towns. The money realized

each year from the sale is difficult to ascertain, but the amount is at

least beyond $500,000. All the soils are well suited for small fruits, but

the hillier lands, with their stonier soils produce the surest crops of

peaches. The best lands for apples are those of the De Kalb, Chester

and Herndon soil areas. (See soil map and table above.)

Many watermelons and cantaloupes are grown on the sandy soils of

the Susquehanna islands, and on the alluvial terraces north of Marietta

and about Bainbridge.

Tobacco Growing.—The maize or corn, potato, tomato and tobacco

plants were given to the old world by the new. Three of these are such

food necessities and may be served in such varied ways that it is diffi-

cult for us now to conceive of how mankind got on without them. To-

bacco also seems to a large number of people the world over a great neces-

sity, while to others it is the greatest luxury. Though a narcotic, with

a virulent poison (nicotine) in its composition, yet to many it is the most

VIEW OF TOBACCO FIELD ON FARM OF DAVID H. LANDIS.
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agreeable of indulgences of an artificial appetite. In small quantities

the smoke of tobacco is said to be a narcotic stimulant.

Product.—In 1910 the cultivation of the tobacco plant in the United

States yielded no less than 1,055,764,806 pounds, with a value of $104,-

302,856, or about ten cents a pound. The total acreage in tobacco at

that time was 1,294,911 acres, or an average yield of about 875 pounds

per acre. Of this Pennsylvania had 41,472 acres under cultivation,

with a yield of 46,164,800 pounds, or over 1,100 pounds per acre. The

value of the Pennsylvania crop was $3,926,116, or an average of about

TYPICAL TOBACCO BARN.

8y2 cents per pound. The rank of Pennsylvania as a tobacco-growing

State is about seventh, being especially surpassed by Kentucky, North

Carolina, Virginia, Ohio and Tennessee.

Owing to the geographic conditions of topography, soil and climate,

as well as to the intelligence, skill and energy of its farmers, Lancaster

county produces, on about 20,000 acres, about 25,000,000 pounds of to-

bacco. This is about 70 per cent, of the total yield of the State and one-

twenty-eighth of all the tobacco grown in the United States. It is truly

the "money" crop where it is grown, for it brings to the farmers more

than $2,400,000 annually. In addition it gives employment to more

than 1,000 men in the packing houses during the busy season as well as

leading to employment of men in other contributory industries.
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But, in order that the crop be properly handled, warehouses are

necessary, providing space for both storage and packing purposes. More

than 200 of these buildings have been erected at great expense for these

purposes in the county. Lancaster city alone has about one-half of the

warehouses of the county, and handles fully two thirds of the Lancaster

county crop. Part of the Chester and York county crops is also taken

care of in Lancaster, as well as parts of those of Tioga and Clinton

counties. There are about seventy-five tobacco firms or their agents sta-

tioned in Lancaster city alone for buying, receiving, assorting, casing

and storing of this product. And during the delivery season more than

a million pounds have been received and $200,000 paid to the growers

in a single day.

Soils for Tobacco.—The southern third, as well as the extreme

TYPICAL LANCASTER COUNTY BARN. It is owned by Mr. \V. 13. Glick,

Millersville, and is ioo feet long, 57 feet wide and 22 feet high to the square.

The farm contains 125 acres. There is running water in the structure forced from

a spring by hydraulic ram.

northern part, raises only a comparatively small amount of tobacco.

This is because the soils, as to their constituents and conditions for the

conservation of the soil waters, are not as favorable to the crop as in the

rest of the county. Throughout much of the rest of the county the

soils as well as other conditions are favorable to the profitable produc-

tion of the tobacco plant. The best soils are probably those of Manor

township, and eastward from it or in the belt of the Conestoga loams.

These, on account of their higher phosphoric acid content, and also of

their feldspathic constituents, probably release through weathering suf-

ficient potash to naturally renew to some extent the soil fertility before

the planting of the next crop. The clayey sub-soils also favor tobacco

culture by providing through capillary action sufficient soil waters in

dry seasons moderately to sustain the plant's growth.
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The Hagerstown soils are almost equally fertile, and, in addition, have

somewhat better soil water conditions. They probably require more

artificial fertilizers because of a lack of a natural source of potash supply

from the weathering of the underlying rocks.

Both the Conestoga and the Hagerstown soils yield from 1,200 to

1,800 pounds of seedleaf tobacco per acre. This at nine cents per pound

TYPICAL LANCASTER COUNTY HOUSE. House With Twelve Rooms and

Running Water in Several Rooms, Located on the Glick Farm, at Millersville.

yields from $108 to $162 per acre, or at the latter price, nearly the

value of the land per acre.

The Chester, Penn and the more fertile parts of the Manor and Berks

soils also yield good tobacco crops in favorable seasons and with skillful

farming. The returns per acre are, however, not as great as in the Con-

estoga and Hagerstown soil areas.

Classes of Tobacco.—Tobacco is manufactured into different forms

for consumption, chief of which are cigars, smoking tobacco, chewing or

plug tobaco and snuff. These in the trade are more generally classed

as cigar tobaccos and manufacturing tobaccos. But, in addition,

many tobaccos are shipped or exported in an unmanufactured state.

These are classed commercially as export tobaccos. Lancaster county pro-

duces wholly cigar tobaccos except the scrap, which is used for plug to-

bacco.

There are three chief types of cigar tobaccos, corresponding to the

three chief parts of the cigar—wrapper leaf, binder leaf, and filler leaf.
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Connecticut produces the chief wrapper leaf and Wisconsin the chief

binder leaf of the United States. The Big Flats District of New York
and portions of Pennsylvania also produce binder leaf, while the terrace

lands along the Susquehanna and on islands near Marietta and Washington

Borough all in Lancaster County produce both wrapper and binder leaf,

comparing rather favorably with any raised in the open (i. e., not under

cover), in the Connecticut Valley and Wisconsin, respectively. The

chief filler leaf in the United States is produced in Lancaster county,

Pa., and in the Miami Valley, Ohio, and the Onondaga district of New
York. Cigar filler leaf of the Havana variety is mainly grown in the

Southern States of Florida, Georgia and Texas, with small amounts from

this county. The filler tobacco grown in Lancaster county is known as

Pennsylvanial broadleaf or seedleaf.

The typical filler soils of this county are the Hagerstown and Cones-

toga loams, both of limestone origin. Hussey's Little Traveler says

the soils of Manor township produce the best fillers in the State. These,

as shown by the soil map, are grown on Conestoga loams.

The best soils have about the following constituents

:

Product.
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achieved more. The latter has shown that the use of good manures,

especially horse manure will keep the Lancaster farms raising tobacco

in a high state of productivity. Artificial fertilizers are also applied,

but care must be exercised that no chlorine be used, as that unfavor-

ably affects the burning quality of the tobacco product. By careful

analysis of the soils and of the plant itself it has been concluded that

the best returns are secured with the following fertilizers per acre

:

Well-rotted horse manure, 10 tons.

Dissolved phosphate rock, 500 pounds.

Sulphate of potash, 200 pounds.
,

The manures are rich in nitrogen, and if used alone furnish that ele-

ment out of proportion to the potash and phosphoric acid. The propor-

tion recommended by the Massachusetts Experiment Station in Bulletin

47 is phosphoric acid, 60 pounds ; nitrogen, 100 pounds, and potash, 400

pounds per acre.

Destructive Insects.—A number of insects attack the tobacco plant

and, if not controlled, produce serious injuries. Among these are

flea beetles, which suck the juices of the young plants. Another flea

beetle in a later stage of the plant's growth punctures the leaves with

pin-sized holes and causes much damage. Cut worms are other pests of

the young plants. But the distinctive tobacco enemy is the green horn-

worm, which, if not thoroughly kept in check, will eat large holes in the

leaves, rendering them worthless for wrapper purposes, as well as re-

ducing the weight.

Tobacco Diseases.—Tobacco is not subject to many diseases, but a

few may be serious. A blight affecting the growing plant produces a

rusty appearance of the leaf and a fungus gives the spotted calico leaf.

Pole burn is a bacterial infection which makes the leaf brown and brittle.

Stem rot is a fungus affection that produces whitish patches of mold

along leaf-stalks and ribs.

FARM ANIMALS.

The rich farms and gentle relief features, together with the character

of its people, has made Lancaster county the wealthiest agricultural

county in the United States. Corresponding with this, its farm build-

ings have a greater value, and its farm machinery and implements are

more varied and of later type than in most other counties. Also, the

number and value of the farm animals reach a greater aggregate, foot-

ing up the large sum of more than $8,000,000 and totaling in numbers

152,000 animals. This gives an average of about $800 worth on each

farm. The value of many of the larger farms, however, runs into

thousands of dollars, while, of course, on the smaller farms it is less than

the average.
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In numbers, cattle lead with more than six head, on an average, to a

farm, or a total of about 67,000. More than half of these are dairy cattle,

often pure bred of carefully selected stock. The rest are mainly calves,

young cattle and steers, the last brought in from the Western ranges

each autumn, fattened during the winter for the markets and sold the

following spring or early summer. Through this process, the farmer

utilizes his corn crop, securing a fair price for it, and procures at the

same time an abundant supply of the best farm yard manure with

which to renew the fertility of the soils. Thus, instead of exhausting

the agricultural resources of the county through intensive cultivation,

the farms have really increased their productiveness, securing a some-

what greater crop-yield each year.

The value of the cattle is nearly $3,000,000, or an average of nearly

$300 to each farm. The receipts from 40,000 dairy cows reach nearly

$2,500,000 a year, and, in addition, provide all the milk, cream, butter

and cheese for home use on the farms. "Were these counted the receipts

would rise to about $3,000,000 annually from dairy cattle alone.

Horses and Mules.—The 10,835 farms require for farm, draught and

transportation service no less than 32,218 horses and mules, with a value

LANCASTER COUNTY FED CATTLE.

of over $4,500,000. On account of his grace and beauty there are more

than three times as many horses as mules. Their relative money value,

however, is about 2y2 to 1, the horses being worth about $3,300,000,

while the value of the mules is about $1,250,000. The latter animal is

more serviceable and hardier than the horse in regular farm work. The

horse is more popular as an all-round animal, and especially for the

carriage and as a roadster. On account of the growing popularity of
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the automobile as a means of cheap and quick conveyance, the number

of horses is steadily decreasing. The limit of this will be reached when

the number adjusts itself to the absolute requirements for farm service.

Swine.—Every farmer feeds swine and produces the pork for his own

consumption, as well as some for the markets. Nearly 50,000 swine are

produced each year, with an aggregate value of nearly $500,000. The

products derived are hams, shoulders, bacon, lard, sausage, pudding and

scrapple. All of these constitute very popular meats and bring good

prices in the markets—sliced sugar-cured ham selling as high as forty

cents a pound.

Sheep and Goats.—Comparatively few sheep and very few goats are

raised. The high price of land makes the production of these animals

unprofitable. Hence it is only on the rougher soils that sheep raising is

THE LANDIS WOODS, NEAR WINDOM. A Remnant of the Priraevar Forests

of Lancaster County.

of any importance. The number produced is less than 6,000, with a

value of only $31,000. In 1910 there were 57 goats, worth $244.

Poultry.—Poultry, comprising chickens, ducks, turkeys, geese and

pigeons, contribute a neat sum to the income of the people of the county.

Late statistics show that not less than 1,000,000 poultry are kept, and

more than 1,250,000 are raised each year. The eggs produced number

about 4,800,000 dozens, of which 4,000,000 dozens reach the markets of
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the cities and towns. The value of the poultry and eggs aggregates the

large total of nearly $1,750,000 annually, and the receipts each year

from their sales net about $1,250,000. These figures were for the year

19.10, and probably fall much below present realizations from the poultry

yard, when prices are much higher, and production, therefore, stimu-

lated.

Woodlands.—The soils of Lancaster county are of such high fertility

that all of its area, except about 75,000 acres, has been deforested and

placed under careful tillage. This remnant is mainly in scattered wood-

lands and it is only on the more rugged hills and uplands that the forest

stretches are to any extent continuous. For example, the mountains

along the northern border, the Welsh mountains and Mine Ridge have

considerable stretches of woodland. But only a few of the forests con-

tain the primitive trees. The greater part is of trees of second or third

growth.

Since there are about 10,835 farms, the average size of wood lots

would necessarily be about seven acres. Most of the small farms, how-

ever, are entirely cleared while the larger farms near forest-clad uplands

may contain as many as 50 to 100 acres of standing timber.

The chief trees on the limestone lands are oak and hickory, especially

in the primitive woods. Here they often attain very large dimensions

and present a majestic appearance. In the bottom lands, sycamore,

shellbark hickory, and tulip poplar constitute the chief forest trees. The

chestnut does not thrive on the Hagerstown nor Conestoga soils. But

in the southern third of the county, chestnut trees once made up nearly

one-third of the total woodland. Basswood, tulip poplar, and sour gum
also flourished on the rougher lands, while holly and rhododendron,

pines and cedars form thickets on the hill slopes and islands of the lower

Susquehanna. Magnolia glauca flourishes in some of the lower end

swamps and the Umbrella Magnolia may be found in some of the glens

and stream gorges near the lower Susquehanna.

The number of species of trees and shrubs in the county is quite

large. The Millersville Normal School collection comprises 100 species

of woods with quite a number of families, as the oaks, not represented as

yet by specimens. The whole number of species is probably not less

than 125. The reasons for the abundant tree and shrub flora are several.

First, the varied soil has a great influence. The marked difference be-

tween species of trees and shrubs found in the limestone belts and those

of the barrens shows this influence. Second, the influence of the Susque-

hanna which rising in New York State yet in its estuary stretches almost

to the Dismal Swamp Region of Virginia is seen in the extension north-

ward of a Southern flora. Third, the county in the southern part, es-

pecially, is near the transition region from a middle American to a
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more Southern flora. Fourth, the long occupation and cultivation of its

soils and introduction of exotics as decorative plants in lawns and gar-

dens has led in some cases to the escape of such plants from cultivation

and their adaptation to a wild state.

In few cases, so far, has the Lancaster county farmer attempted or

even considered reforestation of waste or abandoned farm lands. This

is due largely to the fact that the profits from such efforts appear remote,

while those from farming are more immediate. But with the present

cost of lumber, there can be no doubt that a wood lot well managed would

on the less fertile lands be a valuable as well as profitable investment

of labor. It would also bring, after some years, not only an annual

profit, but add value to the rest of the farm property.

MINERALS.

Lancaster county, though rich in the. variety of its minerals, is defi-

cient in most of those valuable for commercial purposes. Prof. H. H.

Beck, in his paper, "The Minerals of Lancaster County," describes

no less than eighty-four species and varieties. The large number is

due—First, to the great age of most of its rock systems; second, to

the highly metamorphosed character of the rocks; and third, to the

relatively large number of volcanic dykes and sheets traversing the rock

strata. Rare minerals of beautiful crystalline form, caused by the in-

trusion of lavas into the native sedimentary rocks, are found dissem-

inated through the strata as much as a mile away from the dykes and

sheets. Thus, near Rock Hill, beautiful crystals of tourmaline occur

abundantly in the limestone, a half mile from a diabase dyke. The mate-

rial of this dyke when molten forced gases and vapors into the neigh-

boring wall rock and originated the crystalline minerals. Long con-

tinued percolation of water carrying mineral elements in solution also

causes crystalline growth about some attracting nucleus. Pressure, as-

sisted by hot percolating waters, within the rock strata, has been an-

other agent of mineral formations.

Some of the rare minerals occurring in this county are Millerite, an

ore of nickel; Brucite, a magnesian mineral; Pectolite, a silicate rock;

Ouvarovite, a species of garnet; and Cacoxenite, a rare iron phosphate,

found by Mr. Willig, near the "Welsh Mountains. Prehnite, often asso-

ciated with Pectolite, is not common. Chondrodite is also rare in the

county. Genthite and Kammererite, both occurring at Woods Mine,

,are associated there with the Brucite and Chromite. Fluorite is found

in comparatively large masses near Millersville.

The Brucite found at Wood's Chrome Mine in beauty and variety of

crystalline forms is far superior to any from the few other parts of the

world where it occurs.
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Native copper in the form of arborescent sheets is found at the Gap
mine, while traces of native gold were reported by Dr. Genth from the

same mine. Prof. Beck reports native gold from the Pequea Argentifer-

ous galenite mine. I 'have found traces of native gold in the limestones

of Landis Valley. These native metals occur in the county in very

small quantities.

For a number of years nickel was mined near the Gap. It was the

only nickel mine in the United States and then furnished much of the

nickel supply of this continent. But the finding of richer Nickeliferous

ore deposits in Ontario, Canada, caused the abandonment of this mine.

Copper is associated with the nickel and the mine was first worked

for the copper, but never profitably. Copper also occurs in many forms

in the river hills, but nowhere in paying quantities for mining.

A large deposit of magnetic iron ore near Marticville was worked

for some time about the year 1905. But the hardness of the gneissic

matrix of the ore rendered the mine unprofitable. The method of sep-

aration attempted was that of crushing and pulverizing the rock and then

picking out the magnetic iron with powerful electro-magnets.

Argentiferous galenite or a lead-silver deposit north of Marticville

and known as the Pequea mine was worked about the middle of the 18th

century. Lead was the mineral chiefly sought, but the analysis of Prof.

Genth shows these ores to contain about 250 ounces of silver per ton.

The veins, however, were not extensive enough for profitable mining and

they have been long abandoned.

The zinc mine worked for a number of years at Bamfordville yielded

very high grade spelter. The zinc blende, however, was too much scat-

tered through the limestone matrix for good returns and the costly plant

is now falling to ruin.

Pits near Fruitville once furnished some limonite, hematite and mag-

netite iron ore. Much richer deposits on Chestnut Hill, near Silver

Spring, were until recently largely productive and furnished large

amounts of iron ores for the furnaces at Columbia and Marietta. Simi-

lar pits were worked near Quarryville and at Beartown. The latter

ores were rich in phosphorus. Lean iron ores also occur in the northern

half of the county, and, though once worked, have long been abandoned.

Chromite or chromic iron was once obtained at "Wood's and other

smaller mines in Fulton township. It was the only source of chromium

then in the United States, and was used in the production of potassium

dichromate. This forms the basis of all chrome pigments.

Although the mines of the county do not produce metallic minerals

of value, there is a large production of rock materials from its quarries.

The limestone quarries produce great quantities of crushed stone for

concreting purposes, as well as burnt lime and limestone for building
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materials. The quarries at Billmeyer are the largest in the county pro-

ducing crushed stone, burnt lime, as well as dolomitic limestone for flux

in smelting iron. Much of their products is shipped to other parts of

the State. Hundreds of other quarries, chief of which are the Belmont,

Abbeyville and Rock Hill quarries, furnish limestone for building and con-

creting purposes. The output of the limestone quarries has an annual

value of over $100,000, or about twenty per cent, of the whole output of

the State.

Though the county has many diabase dykes and sheets, up to 1913

little of it had been utilized for road metal. But within a few years a

large quarry has been opened west of Elizabethtown, and now furnishes

considerable quantities of crushed stone. On account of the large iron

content little of the diabase can be used for structural stone.

The Peach Bottom belt of slate extends from near Peter's Creek east-

ward for about six miles. At one time quarries at Peter's Creek were

worked rather extensively; later they were abandoned, but recently

they have been opened again. Whether paying quantities of good slate

now exist east of the Susquehanna River is as yet undecided. It is to be

hoped that the re-opening may prove successful, for these Maryland-

York-Lancaster phyllites furnish the best slating materials in the United

States. They are remarkable for their blue-black color, durability and

ease of working while being put in place on roofs.

Chickies Sandstone, often miscalled Chickies quartzite, furnishes ma-

terials for crushed stone, and also some for building stone.

Pure quartz, often miscalled flint, is ground into an impalpable flour

in one or two places in lower Lancaster county. This material is then

used for the making of granite wares.

Talcose rock also occurs in the southern end. It was once shipped

and utilized in considerable quantities for the production of talcum

powder, for a filler in paper making, in the manufacture of lubricants,

and also as a filler for soaps. Only a small amount is now produced.

Coal.—An occasional thin seam of coal occurs in the Mesozoic rocks in

the northern part of the county. Rarely are they more than a fraction

of an inch in thickness, and thus of no commercial value. Some of the

shales of the same belt may have very small amounts of combustible oils

and gases and resins permeating them in places, but not in paying

quantities.

Sand.—A belt of limestone extending from "Washington Borough east-

ward is quite arenaceous. It forms a ridge of low hills north of Millers-

ville, passes through Lancaster city, and thence eastward. In some

places the lime carbonate has leached out, leaving very pure siliceous

sand beds, which are often quite extensive. They furnish building sands

and in Lancaster have been profitably worked for a long period. Small
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pits are occasionally worked in several places along the belt for local

consumption. The sand grains are rounded, indicating that these lime-

stones were formed in the shallow offshore waters of an ancient sea.

Marble.—The chemical composition of marble is the same as that of

limestone. But they differ in texture and color. In only a few localities

in the county do the limestones approach true marble in these respects.

One of these is in Warwick township, north of Lititz. Veins of other

materials traversing the mass renders them commercially of little value.

Brecciated white marbles mixed with blue pieces of limestone occur in

West Lampeter township. Their origin is one of the puzzles of our

local geology. Brecciated limestones of varied colors occur near Bain-

bridge. These, when polished, are quite handsome, but lack durability.

The brecciation is due to extensive faulting along a line about forty

miles in length.

Kaolin.—Pure kaolin is not abundant in the county. Beds occur at

Chestnut Hill and at Churchtown road. Kaolin, mixed with a large

percentage of fine sand, occurs in the Welsh Mountains, several pits of

which are worked extensively. These furnish materials for molds in the

manufacture of steel. Nowhere in the county are the deposits pure

enough for the manufacture of porcelain, but they make good red brick

clay.

Cement Beds.—Extensive beds of limestone suitable for the manufac-

ture of cement occur near Brownstown and on northward for some dis-

tance. None of them has so far been utilized, although leases are held

on these lands for future development.

The Fish Fauna.—The Susquehanna river, all along the border of the

county, and on to its mouth at the head of Chesapeake Bay, has a varied

fish fauna. Probably no less than one hundred species of the finny tribe

occur here, some of which are resident species, while others are migra-

tory. The nearness of the estuarine waters of the Chesapeake, with both

brackish and ocean waters, contribute to the richness of the migratory

fish fauna. The great runs of Shad, a sea fish that once passed and

still attempts migration up the river's rocky and tortuous channels to

deposit its spawn, is the most notable example. In the same season

countless numbers of tiny Eels make their way up the Susquehanna and

enter the tributary streams, returning by the same route in autumn,

when they have attained maturity. Occasional runs of Herring and of

Striped Bass or Rock Fish also occur.

Of the one hundred species no less than twenty-five or thirty are

of sufficient size or quality to be sought as game fish or are of commer-

cial importance ; the rest are shiners, darters and minnows, and, though

many of them are attractive to the naturalist, yet none is of appreciable

food value. The chief indigenous fishes of game or commercial value
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are the Yellow Perch, the Pike or Pickerel, the Wall-eyed Pike or Sus-

quehanna Salmon, Rock Fish, several species of Catfish, three or four

species each of Suckers and Chubs, probably three species of Eels, sev-

eral lampreys, and two species of Sun Fish and a Garfish. In the early

days, Brook Trout in abundance leaped in every clear dashing stream,

but now unless stocked only a few of our brooks contain this handsome

and gamey fish.

Black Bass of two species, the large mouthed and the small mouthed,

were once confined to the larger streams. It, especially the small-

mouthed form, now occurs in nearly every creek, run and brook of the

county. They are fine game fish with delicately flavored flesh.

German Carp, though not native to America, are abundant in many
of our streams, especially those with a muddy bottom. They attain

considerable size, but the flesh is coarse in texture with little flavor.

CULLEY'S FALLS. A notable shad-fishing station, used first by the Indians and

later by white men.

Indian Fisheries.—It has been the experience of collectors of Indian

implements, such as spears and arrows; hammers, axes and sinkers;

pipes, pottery and ornamental objects, that they are found in the greatest

abundance on the islands of the Susquehanna or near the mouths of its

chief tributary streams. This indicates that the aborigines were de-

pendent in large measure on fish for their food; that they were fishers
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rather than hunters. The large proportion of spears, arrows and sinkers

in relation to the number of other primitive implements and objects has

the same implication. But still further evidence in favor of this sup-

position is given by the portrayals of the pictographs on the rocks in

the Susquehanna below Washington Borough and Safe Harbor, and at

Bald Friars. These through sign and symbol indicate the leading pur-

suits, as well as the spiritual advancement, of the primitive peoples of

our county.

That fishing furnished much of the food supply to the Indian was

%

A GROUP OF FISHERMEN AT CULLEY'S FALLS. In the season of the up-

river shad migration.

natural on account of (1) the nature of the river channel, (2) the great

variety and abundance of fish, and (3) the ease and certainty of always

securing abundant supplies.

Other animals taken from the streams, as turtles, crustaceans and
mollusks, also constituted important elements of their food. All these

were easily captured or gathered, and no uuubi gave variety tu liieir

diet. Kitchen Middens, near Washington Borough, made up mainly of

shells, bones, and other refuse, testify only slightly to the character of

their food supply, for the bones of fish persist in such accumulations for

only a few years unless air is totally excluded.
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Methods Used in Fishing.—The methods used by the Indians in secur-

ing food from the streams were varied. The chipped flint spear was

probably nearly as effective as the modern fish gig. Such sluggish fish,

as suckers, and the mullet suckers, and eels when dazzled by a torch light

at night, and also most of the turtles, were easily taken by this imple-

ment, but in clear, shallow water the bow and arrow in the hands of an

adept Indian was even more effective. Bone and hammered copper fish-

hooks served to secure fish that will strike at a bait. Other fish, as

pickerel and wall-eyed pike, the striped bass and mullets, were often

snared. Nets woven of tough barks and used in the manner both of the

modern set net and held in place by stone sinkers, and of the dip net,

were effective in securing migratory fishes, while wicker work enclosures

so arranged as to allow entrance, but not exit, were sources of rather

continuous supplies. Various traps were also used, and in winter fish

were no doubt secured by concussion on ice-locked streams.

Later Fisheries.—After the advent of the white settler conditions

gradually changed. The Indian fished to secure food for himself and

family, and beyond that expended no effort. The settler at first had the

same objects as the Indian—plenty and certainty of food supply. But

increasing settlement led to new objects, tending toward the establish-

SHAD FISHING WITH A SPOON NET AT INDIAN ROCK, BELOW
TUCQUAN.
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ment of fisheries for profit. Although a bony fish, the large size of the

shad, its delicate flavor and the enormous runs that each spring pressed

up the Susquehanna and its tributaries would naturally impress the

new people. And so, gradually, shad fisheries controlled by certain

families or companies became located at the more favorable channels in

the streams. One of these at Fite's Eddy, another at Culley's Falls,

and others near Safe Harbor and at Columbia and many similar ones

at other places, took large quantities of this toothsome fish. Large seines

were used by those taking Shad for commercial purposes. But with

spoon nets, individuals at hundreds of stations along the river banks se-

cured many Shad. These were generally salted down for future use.

In this condition they are much to be preferred to salt herring and

mackerel.

But the Shad fisheries are growing less important each year. The

great dam and power plant at Holtwood, though it shuts off the great

shad migrations above that point, has substituted a far more profitable

industry, of wider service to mankind.

No other fisheries in Lancaster county is or has been commercially

important. But angling, as Izaak Walton described its charms, will

always make its appeal to the lover of the great out-of-doors, and bring

responses in the thrills that accompany the landing of the biggest or

gamiest one ever. The appeal both of game fishing and of the wonder-

ful river itself is manifest in the homes of fishing clubs built near favor-

able fishing sites in the Susquehanna, and also in the number of fisher-

men traveling back and forth in the cars.

MARKETS.

City and Borough Markets.—Market times are busy ones in Lancas-

ter city and also in the larger boroughs and towns. The rich and care-

fully tilled soils of the county yield a large variety of the choicest of gar-

den vegetables and fruits, while the cattle and other animals furnish ex-

cellent meats, fine dairy products, or poultry and eggs. But in addition

many tropical fruits, fresh fish from the sea and its estuarine waters,

oysters and clams, meats and meat products from the Middle West

slaughter houses and other table necessities and luxuries may always be

secured in the various markets. The many greenhouses throughout the

county make it possible to secure home-grown vegetables in the markets

throughout the entire year. Flowers and decorative potted plants are

also abundant and reasonable in price. Besides all these, varied prod-

ucts of the household arts, as home-made cakes, pies, cheeses, etc., may

be bought in the markets. It can be truthfully said then that the city and



OF LANCASTER COUNTY, PENNSYLVANIA. 69

towns of Lancaster county possess the best supplied and most reasonable

markets in the country. Part of this is due to the transportation facili-

ties which are both ample and cheap. Good roads, good trolley service,

and the railroads render access to the various markets easy and prompt.

These means bring abundant supplies of fresh market products and by

competition compel their sale at reasonable prices. The daily newspapers

in addition report the current prices of market articles in the larger

cities of the United States and thus both facilitate and foster exchange.

The markets are generally held in commodious and well-equipped

market houses, so situated as to be conveniently reached by both buyers

and sellers. No less than six of these accommodate the people of Lan-

EASTERN MARKET HOUSE.

caster with marketing facilities. In addition, a large marketing busi-

ness in the city is transacted along the main central streets.

The market days of the different market houses have been so adjusted

that fresh table supplies may be bought at some one of them at almost

any time.

The abundance, quality and reasonable prices of the table supplies to

be obtained in the markets makes Lancaster city and county notably a

region of homes. Not only comfort, but also simple luxury on occasion

often prevail. People from other cities, as Philadelphia, are often at-

tracted to its markets. Business interests have steadily grown for many
years because, among other causes, the good markets tend toward a

fixity rather than a transiency of the laboring class population.
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Comparative Table, Showing Changes in Market Prices, 1886-1887 and 1915-1916.

Thirty-two Staple Articles are Listed in the Table.

Market Articles.

Creamery butter
Butter
Chickens, per pair

Ducks, per pair

Turkeys, apiece
Geese, apiece
Eggs, per dozen
Lard
Sauer kraut, per lb

Apples, per H pk
Cabbage, per head
Beets, per bunch
Cauliflower, per head . . .

Sweet potatoes, per Yi pk
Onions, per Yi pk
Celery, per bunch
Lamb, per lb

Mutton, per lb

Veal, per lb

Beef, per lb

Sausage, per lb

Pudding, per lb

Ham, whole, per lb

Ham, sliced, per lb

Bacon, per lb

Dried beef, per lb

Bologna, per lb

Pork, per lb

Beef, front quarter
Beef, hind quarter
Potatoes, per J^ pk
Turnips, per }/> pk

July. 1886. Jan., 1887. July, 1915. Jan., 1916.

.25

.18

.60 to .75

.15

.09

.06

.20

.15

.15

.02 to
.05

.10 to

.10 to

.20

.10

.16 to .20

.16 to .19

.10 to .18

.08 to .16

.13 to
.24

.12

.10

.12

.16

.06 to

.07 to
.10

.10

.16

07
,09

.35

.25

.60 to

.50 to
LOO to
.80 to

.25

.09

.06

.15

.02 to
.05

.10 to

.10 to
.20

.10

.16 to

.16 to

.10 to

.08 to
.12

.10

.13 to

.24

.12

.10

.12

.16

.06 to

.07 to

.10

.10

70
75
1.50

.90

06

20
15

20
19

18
16

16

07

09

.35

.30

$1.50 to

.25

.10

.20

.05 to
.03

.05 to

.08

.10

.05

.20

.15

.17 to

.16 to

.22 to

.25 to

.22

.40

.22

.18 to

.10 to

.12 to
.12

.10

.45

.40

1.75 $1.50 to
$1.40 to
$3.00 to

$1.50 to

.35

.10

.05

.20

.06 to

.05

.10 to
.15

.20

.10

.25

.18

.22 to

.18 to

.19

.18

.22 to

.25 to

.22

.40

.22

.18 to

.10 to

.12 to

.20

.10

35

1.75

1.60
3.50
1.75

10

20

24
25

25
35

20
12
14

TRANSPORTATION.

Roads, Railroads and Trolley Lines.

Roads are as old as man himself. The primitive savage followed the

lines of easiest or most direct communication, and the foot-path-way was

beaten and cleared to his hunting and fishing grounds, from dwelling

to dwelling, from village to village, and from his rude home to the

natural features that aroused his awe or inspired his sense of wonder.

In the wilder parts of our natural surroundings, these primitive paths

still exist. They are now perpetuated as animal beaten pathways or the

recreation routes of the hunter in his search for game or of the nature-

lover in his quest for the rare flower or the beautiful songster.

From these primitive paths to the conveniences of modern travel is a

long way. But they indicate man's resourcefulness and determination

in securing both pleasure and economy of effort in his movements from

place to place. The primitive beaten road, the graded road, the turn-

pike road, the modern macadam or asphalt road, the railroad track, or
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the electrified system, mark the successive steps of invention. At the

same time a similar evolution has taken place in modes of conveyance

over these arteries of developing travel.

Roads of the County.—On account of the highly-developed agricul-

tural conditions and the comparatively dense rural population, there is

a large road mileage in the county. Every farm is easily accessible

through well-graded dirt or by partly or fully-piked roadways. At least

a dozen or more turnpikes, some of which are kept in good condition,

radiate from Lancaster city and connect all the boroughs and many of

the villages with the County Seat. These with their connections have a

mileage of about two hundred miles. Within the last ten years State

roads, built under the supervision of competent engineers, have been in

process of construction. Quite a number of completed stretches, com-

prising about sixty miles, form model highways. Many other stretches

are under reconstruction or improvement at the present time and will

when finished add greatly to these facilities. State-maintained highways

aggregate about three hundred miles. The road mileage of the county

is 2,870 miles, and the money which has been expended in their con-

struction and maintenance has been enormous.

Railroads.—Three railroads, with a mileage of nearly three hundred

miles supply Lancaster county with good travel and transportation facil-

ities. The main line of the Pennsylvania Railroad passes through the

centre of its richest agricultural section, connecting Lancaster city with

the metropolis of Pennsylvania to the east and with the Capital City of

the State to the west. A branch line reaches Columbia, Marietta, Bain-

bridge and Falmouth in the west, and through this line connects the

county seat with York and Harrisburg and beyond. A branch from
Columbia running along the Susquehanna gives the county easy com-

munication with Baltimore, which city is also reached by York. A
branch to New Holland and thence into Chester county passes through

a rich farming section, and another line from Conewago gives connections

with the mining town of Cornwall and with Lebanon and thence with

Eeading and Philadelphia. A branch to Quarryville gives Lancaster

city transportation facilities with that borough, and thence, through the

Lancaster, Oxford and Southern railroad, communication is furnished

to the southern end, connecting with Oxford and Peach Bottom. The
low grade freight line engaged entirely in the transportation of through

freight, extends across the county, from Christiana through Quarryville

to Shenk's Ferry, and thence along the Susquehanna to Columbia and
beyond Marietta, where it crosses the river into York county.

The Philadelphia and Reading Railroad, with a mileage of about
sixty miles in Lancaster county gives transportation and other facilities

to the northern and western sections ; from Lancaster it connects through
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Manheim with Lititz, Ephrata, Denver and Reinhold's and thence with

Reading, and by a branch from Manheim with Cornwall and Lebanon.

A branch from Lancaster Junction, near Manheim, gives it connections

with Columbia and Marietta.

Both the Pennsylvania and the Philadelphia and Reading railroads

put Lancaster county in communication with the east and west. Both

also tap the anthracite and bituminous coal regions of the State and

assure ample supplies of cheap fuel for heating and industrial purposes.

Both have also aided greatly in the development of the agricultural pos-

sibilities of the county's fertile soils by prompt delivery of needed sup-

plies and quick shipment of products.

Trolley Lines.—Few sections of the United States and no county in

the State of Pennsylvania have so complete and well-organized a system

of electric car service as Lancaster city and county. About 165 miles of

lines are operated by the Conestoga Traction Company. Besides the city

lines, eight suburban lines radiate from the city and reach at least twelve

distinct areas of the county. (See Map.) Besides these three other

trolley lines extend these areas. The Pequea line, about twelve miles

in length, extends the area of the Lancaster and Millersville trolley

service to Marticville, Pequea and York Furnace, reaching some of the

most picturesque scenery of all Lancaster county along the lower Sus-

quehanna. Another line of about ten miles in length has recently been

completed to Hershey, tapping the region beyond Elizabethtown to the

north. A third line of about twenty-three miles extends from Ephrata

to the city of Lebanon in Lebanon county.

The travel on all the lines converges at Penn Square in Lancaster

city. From this point half-hourly or hourly service is regularly main-

tained on the suburban lines, while on the city lines the service is at

such intervals as to secure the greatest comfort, convenience and prompt

movement of the greatest number of passengers. During times of con-

gestion of travel on all lines ample additional car service is promptly

supplied, and, in consequence, on holidays, as many as one hundred cars

are used to handle the crowds.

The equipment of the cars is of the latest character including thorough

heating by electricity. In 1914, the passengers carried by the Conestoga

Company alone numbered over 14,000,000. The capital for the building

of the various lines is generally local, the Conestoga Traction Company

paying a rental of such amount as will guarantee to local investors an

annual dividend of 6 per cent. The assets of the Conestoga Traction

Company, in 1914, amounted to the large sum of $6,750,000.

Besides passenger service, the trolley companies are also engaged in

the carriage of express and freight. This is of great service to the

people along or near the car lines for it secures the prompt and cheap
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delivery of both needed supplies and products for the city and other

markets.

Trolley Lines. Distance.

Lancaster-Columbia 11.5 Miles.

Columbia-Marietta 5.3 Miles.

Lancaster-Millersville 5. Miles.

Lancaster-Strasburg 12. Miles.

Lancaster-Quarryville 14.6 Miles.

Lancaster-Christiana-Coatesville 29.5 Miles.

Lancaster-Ephrata 15.2 Miles.

Lancaster-Adamstown 23. Miles.

Lancaster-New Holland-Terre Hill 19. Miles.

Lancaster-Lititz 9. Miles.

Lancaster-Manheim 12. Miles.

Lancaster-Mount Joy-Elizabethtown 21.67 Miles.

Ephrata-Lebanon 23. Miles.

Elizabethtown-Hershey 10. Miles.

Millersville—Pequea 12.5 Miles.

STOCK MARKETS.

Naturally this rich agricultural county with its more than 10,800

farms should have an extensive trade in live stock. But the fattening

of beef cattle and swine for meat products and indirectly for the barn

yard manures necessary for the enrichment of the soils largely swells this

trade. Though a number of centres of the trade exist in the more rural

parts of the county yet the main business is transacted at the Union

Stock Yards. These with their well equipped pens and other facilities

for the sale of live stock are situated on the northeastern outskirts of

Lancaster City, and are exceeded in importance by only one or two live

stock markets in the Eastern United States. Here, conveniently located

on the cut-off of the Pennsylvania Railroad and not far from the Phila-

delphia and Reading Freight Station there are ample facilities for the

prompt receipt and shipment of stock. In these yards nearly 5,000

carloads of stock are handled, under normal conditions, each year, aggre-

gating about 153,000 head. Stock sales amounting to nearly $6,000,000

annually indicate the extent of the business done here.

The greater business, in the autumn months, is in steers received from

the prairie States of the West and Southwest and sold to the farmers for

fattening. In the spring and early summer many of these, then as fat

cattle, are shipped to the slaughter and packing houses of the more east-

ern cities of the United States and even to the cities of the United King-

dom of Great Britain and Ireland. Many swine, horses and mules are

also sold at these yards.

A number of sale and exchange stables in Lancaster city are active
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centres of the horse trade. But they are somewhat less important than

formerly owing to the increasing use of the automobile and auto truck.

Blue Ball, near the eastern end of the county, is the most notable

rural center of live stock exchange in the county and probably in the state.

Sales held here every week dispose of from 125 to 225 horses and mules, 50

to 100 head of cattle and about 50 head of swine weekly. The average

price realized for the horses and mules is about 175 dollars so that from

these animals alone a business aggregating over one and a half millions

of dollars is done annually. These sales are attended by stock dealers

and farmers from all sections of Lancaster county as well as from Berks,

Chester and Lebanon counties.

Stock sales at New Holland are also held weekly and sell from 60 to

100 head per week, two-thirds of which are cattle and the rest swine,

horses and mules. The business here totals at least $200,000 annually.

Very large stock sales are held at Ephrata, Elizabethtown, Mount
Joy and Manheim aggregating about $1,000,000 annually. Sales of cattle,

Kind of Stock.



OF LANCASTER COUNTY, PENNSYLVANIA. 75

ing every year from the farms, make the demand for goods both large

in quantity and varied in character. Hence, more than nine hundred

stores are run to supply this demand in the city and over four hundred

in the county and its boroughs, employing over 3,000 people in some

phase of mercantile employment. While most of the goods offered

for sale are secured from manufacturing centres outside of the county,

yet a thousand or more skilled workmen are employed right here in the

production of quite a number of articles.

Mercantile Enterprise.—Lancaster county is noted both for the stabil-

ity and excellence of its business houses. Some of them have been in

existence with unvarying prosperity for more than a century. Failures

even in panic times have been of common occurrence, and expansion to

meet the growing needs of modern communities has been the rule. The

Picture on left, first store, i8ei
;

picture on right, present store, 1916. Since founda-

tion, run by members of the Hager family.

proprietors are usually men of broad business training with the vision

to anticipate, in every way, the wants of the buying public. Store

buildings are in most cases artistically and solidly constructed with

ample floor space, well lighted and conveniently located. In Lancaster

city the larger business houses are grouped mainly near Penn Square,

many blocks being solidly occupied with them. Plate-glass display win-

dows and well-written advertisements in the city and county papers keep

buyers well informed as to prices and seasonable goods. The clerical
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force is often highly trained, with special knowledge of certain lines of

goods, and thus can render intelligent service to both employer and buyer.

The larger stores in Lancaster city and quite a number in other parts

of the county have all been remodeled within the last ten years, with the

end in view of making them more attractive and comfortable, as well as

safer in case of fire.

The Wholesale Trade.—The wholesale trade forms only a small part

of the great bulk of business done in Lancaster county. In these modern

days, when every facility is provided for both cheap and rapid transpor-

tation, the great wholesale trade tends to concentration in the great metro-

politan cities of the United States, as New York, Philadelphia, Chicago,

St. Louis and San Francisco, yet quite a number of wholesale or com-

bined wholesale and retail houses do a thriving business in Lancaster

city, and some of the larger boroughs. It is estimated that this business

aggregates at least $3,000,000 annually, and is constantly growing.

Some of the wholesale jobbers ship to all parts of the United States.

Retail Trade.—In this region of comparatively dense population and

high average wealth, the demand for goods comprises nearly every known
variety. The response to the demand is manifest in the large number of

stores in the city, boroughs, and rural districts. In Lancaster city and

some of the larger boroughs, business in many cases is much divided and

highly specialized, each store carrying only certain classes of goods.

But there are quite a number of stands in which concentration of busi-

ness is secured in large department stores. These with extensive floor

space, thorough equipment for serving large numbers of buyers and for

the thorough display of each line of goods and convenient location carry

on many phases of the retail trade under one roof. The 1,300 stores do a

business of probably $10,000,000 annually.

City and Country Stores.—The excellent markets of Lancaster city,

and, to a smaller extent, of Columbia and other boroughs, have long

tended toward the centralization of retail trade. The market man sells

his produce in these centers, and then deposits his money and also pur-

chases his supplies in the same places, because of the convenience and

time saving. The great extension of the trolley service throughout the

county has had the same tendency. Hence the distinctively rural stores

are comparatively small and their stocks largely restricted to articles of

every-day demand for family or farm use. In the lower end of the

county, from which part few attend the city markets and facilities for

travel are not so favorable, general stores with larger and more varied

stocks of goods are more common. The manufacturing boroughs gen-

erally have good stores and are local centers for the rural communities

about them.
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Banks and Trust Companies.—Lancaster county has at the present

writing no less than forty-one banks and eight trust companies, all in a

most prosperous condition. Safety, stability and a wise conservatism

seem to be their watch-words as is shown by the remarkable records in

the growth of their deposits, resources and profits, with very rare and

small losses.

TABLE SHOWING GEOWTH OF BANKING INTERESTS IN LANCASTER
CITY, 1887-1916.

Year.
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The combined capital of the forty-nine institutions is over $5,000,000

(par value), but the real or market value is about $12,000,000. Their

combined resources reach the large aggregate of nearly $44,000,000, and

their combined surpluses and profits $6,500,000. The depositors have in

these institutions more than $30,000,000, and the banks have made loans

and investments to the extent of $35,000,000. Of the deposits over $21,-

000,000 are held in the Lancaster city banks and trust companies and

about $9,000,000 are in the borough and village banks. The loans and

investments made are divided similarly between the city and more rural

institutions. The annual dividends average about 9 per cent, on the

capital stock, but three pay dividends of 20 per cent. All these figures

again point to the great material prosperity of our Lancaster county

people.

The great growth in banking interests is shown by the following facts

:

In 1887 there were, as now, in Lancaster city, six national banks, but no

trust companies. At present there are seven of the latter. Then the re-

sources aggregated about $5,000,000; now, $28,000,000. The capital in

1887 was $1,560,000 ; it is now about $2,700,000.

The Clearing House.—The Supreme Court of Pennsylvania says:

"The clearing house is an ingenious device to simplify and facilitate the

work of the banks in reaching an adjustment and payment of the daily

balances due to and from each other at one time and in one place on each

day." It thus "clears" the transactions of each day and puts a bank in

a position of knowing exactly at the beginning of each day its financial

standing. But its influence goes further than this, for it brings the

banks into sympathy with each other and thus often secures their con-

certed action on the business affairs of the community.

A clearing house was established for the Lancaster Banks and Trust

Companies on February 1, 1910. The object of its establishment is to

make daily settlements with each other in the most convenient and busi-

nesslike manner. Its business is wholly between the various banks and

trust companies and never with the public. Clearances are made at a

fixed time each day and are under the charge of a manager who is

elective from the members of the association. The average clearances

for each of the last three months of 1915 was about $7,250,000, and for the

year ending September 30, 1915, reached the large aggregate of $82,307,-

600. The clearance for December 17, 1915 amounted to $261,081 or

about $100,000 more than for the same date in 1914. This shows the

growing business of the clearing house as well as the increasing volume

of business in the county.

Building and Loan Associations.—Building and loan associations fill

a place in modern business communities not served by other financial

organizations. At little cost for clerical service, they take care of a large
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number of small savings and invest them to the best interests of all the

members. They are democratic in organization, each member having

an equal voice in the discussion of plans for profitable investment. The

dues are generally one dollar a month on each share of stock for each

series. A series matures in about twelve years, and thus each investor

for each share held pays in one hundred and forty-four dollars for each

series. At maturity the investor realizes about two hundred dollars from"

an investment of one hundred and forty-four dollars or an annual in-

crease of about six per cent. From time to time new series are started,

usually in April and October.

Ten Associations (1914) are now engaged in business in Lancaster

county, six in the city and four in boroughs. They have a paid-up

capital of nearly $1,500,000 on an authorized capital of nearly $9,000,-

000. Their assets are nearly $2,000,000 and the earnings due share-

holders nearly $350,000. The shareholders number in all about 5,400.

Manufactures of Lancaster County—General Conditions.—Any in-

dustry to be successful is dependent upon two general conditions. It

must supply a human need, and second it must yield a fair profit to

those conducting it. A failure of the first means no demand for the

articles produced and a business yielding no profits can have only a

brief existence. Further, the profits of an industry depend mainly

upon the wisdom and efficiency of the management. In other words, the

extent of the profits are generally directly proportional to the mental

capacity of the management. But an undertaking, no matter how well

directed and managed, can not prosper unless favored by geographic andl

human conditions. For instance, the greatest iron and steel production;

of the United States centers near the Great Lakes in Western Pennsyl-
vania, about Lake Erie in Ohio, Indiana, Michigan, northwestern Penn-
sylvania and western New York and in northeastern Illinois. This is

because (1) of the situation of the great bituminous coal beds of the

United States in or near those regions. (2) Because the richest iron ore

beds lie on the shores of Lake Superior and can be mined cheaply and
shipped by water at low freight rates into the coal producing areas.

And (3) the iron and steel when finished is near the best markets and
chief machine producing centers of our country.

In the earlier stages of the county's industrial development the man-
ufactures were shaped almost wholly by natural conditions. In the first

place they were limited largely by the available local raw materials.

Second, they could supply little if any more than a local market. The
forests and water power led to the building of many saw mills, a few
planing mills, to the establishment of tanneries, and to many small
cabinet making shops. The wheat, rye, oats, corn, etc., raised on the-

fertile soil necessitated the building of grist mills for the grinding both.
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of flour and feed. The need of cloth for clothing and other textiles for

various household purposes made fulling and weaving mills a necessity.

The social ideas prevalent in the early days encouraged the building of

many distilleries, the ruins or traditions of which are about all that

remains to-day. Thus we realize that in one sense the industrial activ-

ities of a community are responses to both geographic and human en-

vironments.

But as a region settles up, and the stage of culture advances, the in-

dustries become more diversified and less dependent upon the purely

local conditions. Part of this is due to the advancing needs. But the

natural growth of more ample and favorable transportation facilities

furnishes more extended markets both for the finished products and also

for procuring the necessary raw materials. A number of lines of manu-

facturing might be equally profitable. But until about thirty years ago

a number of causes prevented development of manufacturing pursuits

in this county co-ordinate with its needs and some of its other industries.

First, its deep rich soil has been both an asset and a hindrance. It is the

county's greatest natural resource and the skill with which the people

have used it and conserved its fertility reacted and hindered their transi-

tion from the agricultural stage of industrial life to one more advanced.

Each time the limits of the soil capabilities have apparently been reached

some discovery, some improvement in farm methods, or better business

management enhanced the profits and thus met the needs of the increas-

ing population. No great impelling force to diversification toward manu-

facturing, an industry which requires large capital and high technical

.knowledge was felt. This stage of industrial life necessarily lagged.

But within the last two or three decades a greater degree of initiative

&as been manifest. And though still on the threshold of manufacturing

^possibilities commensurate with the county's advantages, yet much

progress is evident. This is shown clearly in the following table:

GROWTH OF MANUFACTURING IN LANCASTER CITY FROM 1880 TO 1909.

Number
or Estab-
lishments.

1880.

.

1887.

.

1899.
1904.

1909.

250
270
284
300
306

Employes.

4,252
5,438
8,100
9,342
8,981

Capital.

$3,792,740
4,984,800
9,470,000
12,395,000
17,443,000

SalarlM
and Wages.

$1,177,000
1,667,500
2,925,000
3,504,000
4,049,000

Cost of

Materials.

$2,942,312
4,213,278
6,453,000
7,598,000
8,841,000

Value ..r

Product.

Value Added
by Manu-
facturing.

$5,404,937
7,185,256
12,750,000
14,648,000
15,979,000

$2,462,625
2,971,978
6,297,000
7,050,000
7,138,000

The fijjures for 1914 will be jriyeii later.

The causes of this growth are varied. Chief among them we may

mention: (1) Availability of sufficient raw materials, (2) cheap and

reliable sources of power, (3) ample and efficient labor supply, (4) rapid
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and economical means of transportation, (5) constant demand for the

finished products, (6) sufficient capital at fair rates of interest and (7)

intelligent business management.

(1) Raw Materials.—For the early manufactures of Lancaster county,

the raw materials were mainly secured within its limits. Saw mills cut

into lumber the timber that was on every hand. The cleared and cul-

tivated lands furnished the wheat and other grains that the grist mills

converted into flour and meal, or the distilleries into spirituous liquors.

The fibres for the homespun linen and for woolen blankets, clothing and

hosiery were home-produced. Local ore pits furnished the iron ore, our

own quarries the limestone flux, and our forests the charcoal for the

early iron furnaces of the county. Sand beds in the Triassic rocks prob-

ably contributed the silica used by Stiegel for making the glassware

which was in the early days in common use, but is now sought by anti

quarians on account of its rarity and beauty. The potash necessary in

the glass-making process Stiegel imported from Europe, giving in ex-

change at the port of Boston some of his glassware.

On the other hand, the raw materials for the present-day manufac-

tures, with few exceptions are not of local origin. On account of ample

and rapid transportation facilities, the markets of the world now compete

in furnishing them. For example, though Lancaster county has consider-

able iron ore, yet not an ore bank is operated, nor can be, in competition

with the fatter and more easily worked beds of the Lake Superior region,

the Clinton beds of New York and elsewhere, the Newfoundland ores,

or even those of Santiago de Cuba. Again both the vegetable and animal

fibers for textiles often are brought from far distant lands. Of the raw
materials for at least twenty of our leading manufactures only a few are

produced in the county. The same is true for much of the Eastern

United States, especially wherever variety rather than concentration of

industry exists.

Two Sources of Power.—One of the factors of primary importance

in the success of any manufacturing enterprise is the cost of power for

running machinery, and of fuel for producing heat energy. The early

manufacturers recognized this, and at an early date began availing

themselves of the power furnished by the streams. They also converted

some of the then over abundant timber into charcoal for smelting the

iron and other ores, and for the making of glass. The relics of the char-

coal pits may be found in many sections and no less than 140 mills, run

by water power, still exist in the county, while four scores have been

abandoned. Manor township alone has fourteen flour and chopping

mills. Conestoga township once had eleven mills. It now has one, but

in addition has three power plants generating electric current.

Four important sources of energy are supplied by nature for mechan-
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ical purposes: (1) Man may use his own energy to do work. (2) Brute

energy may be harnessed into service for man's use. (3) Heat energy

obtained from the combustion of wood, coal, oils, gasoline, alcohol, etc.,

may be utilized in engines as hot air engines, external combustion engines

using steam, or internal combustion engines using gasoline or alcohol.

And (4) the energy of falling or flowing water may be utilized for

power purposes. The latter may be applied directly as in turning the

wheels of mills or factories, or it may be converted into electrical energy

and be transmitted to quite a distance.

Human Energy.—Though human energy will always be utilized in

performing some of the work of the world, yet in the more advanced

stages of human endeavor it no longer does the heavy work. The early

manufacturing of any community is marked by many small workshops,

each with a master workman and perhaps a journeyman and an apprentice.

One shop made boots and shoes, another cabinet work, in another iron was
forged, another built wagons, another wove cloth or carpets, still another

made guns and so on. The work was all hand work and was marked
with the individuality of the craftsman. Hundreds of such one man
factories once flourished in this as well as other counties. To-day such

shops are largely memories though their quaintly artistic products may
be the prized possessions of the antiquarian.

Brute Energy.—From time immemorial the ox, the horse, the donkey,

and the elephant have furnished energy to lighten the labors of man.

On the edges of the desert, hitched to a rude wheel, the ox or donkey lifts

water from well or stream to create an oasis that will furnish necessities

or luxuries for man's existence or pleasure. In southern Asia the ele-

phant lifts heavy timbers or great stones into place to provide a home or

palace for a prince or man of wealth. With us, the horse or ox on the

tread wheel, or attached to geared wheels, has turned some of our

machinery, still threshes some of our grains, converts some of them into

meal for stock feed, and lifts some of our water supply. For traction

purposes in drawing the plow, harrow, and drill or in the transportation

of man or his goods the horse, mule and ox are indispensable. But long

ago the use of the ox was discontinued in Lancaster county, and each

year now witnesses a decline in the use of the horse and mule. The auto-

mobile and gas and steam tractors and engines are taking their places,

being both cheaper and more convenient.

Heat Energy.—Outside of timber and a few seams of coal in the

Triassic Rocks, too thin and small in extent to be of any commercial

value, Lancaster county possesses no fuel. The timber still remaining is

limited in quantity and also so valuable for other purposes that it,

too, is little used for the creation of heat energy. But when the county

was young, much timber was converted into charcoal and used for the
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manufacture of iron and iron products. Then many charcoal furnaces,

forges and some rolling mills and nail factories flourished and utilized

the local deposits of iron ore. Some of the charcoal was also used for

stove and glass making at Elizabeth furnaces. The extent of the timber

resources as late as 1860 is clearly indicted by the 179 saw mills then in

operation. Now there are hardly more than thirty, most of which do

only a small and intermittent business.

But if Lancaster county has little available fuel of its own, it is

within easy reach of large supplies from outside sources. Both the

anthracite and bituminous coal fields are tapped by direct railroad lines

through which the manufacturing concerns may secure ample supplies.

In addition, oil through pipe lines, producer gas, gasoline and alcohol are

readily available.

As the manufacturing interests of the city and county grew in im-

portance the use of the steam engine for motive power correspondingly

increased. But then came the gas engine which in many of the smaller

factories supplanted steam power. This was especially so because of its

much smaller size and greater efficiency and economy. And now even

oil engines using crude petroleum or other oils have been installed.

Water Power.—The surface features of Lancaster county vary little

from those of a gently rolling plain, and in no part rise above 1,200 feet.

Yet the streams here, if not dammed, are generally marked by quite

rapid currents. This is due to the geologic history of the region. The

present meanders of the streams tell us of a time in their history when
the county was a flat, featureless plain. Then sluggish rivers, creeks and

brooks formed winding courses just as the Mississippi in its lower course

is forming them to-day. A broad uplift of the land which is still in

progress quickened the stream currents, wore down the beds, and en-

trenched the streams in narrow, steep valleys. These events have pro-

duced two favorable conditions for manufacturing. First, the com-

paratively rapid fall of creeks and brooks (see table) has made it possible

to construct many dams, each furnishing good power. Second, the nar-

row, steep-sided valleys (a) lessen the expense of dam construction and

also of maintenance; and (b) hem in the impounded waters in a nar-

rower space, and thus render it more available for the turning of water

wheels.

Good water-power sites are dependent upon two other conditions.

First, the rainfall (a) should be ample, so that the streams be kept full,

and (b) well distributed throughout the year, so that variations of

stream volumes be not excessive. In regions of periodical rainfall,

streams may be in constant flood during the rainy season and hardly

more than dry water courses in the dry season, a condition extremely

unfavorable to a modern manufacturing plant. Second, the water table
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of the ground water should be high. This furnishes, especially if the

streams be entrenched, constant supplies of outflowing water through

springs and seepage to feed the streams and keep their volumes more

uniform.

Rainfall, ground water supply, degree of fall in the streams and

nature of valley are all favorable for the use of water-power in manu-

facturing in Lancaster county. The table of thirty-two streams given

herewith shows that the fall varies from 5.5 feet per mile in the Susque-

hanna to nearly 100 feet in the Tucquan creek. The average fall is

nearly twenty feet, if counted from source to mouth. In the part of the

stream favorable to water-power sites, the fall is considerably less, but

still averages from 5.5 to 12 feet.

Though there are now in the county not more than 145 mills using

TABLE SHOWING THE LENGTH, FALL AND AVERAGE FALL OF THE
CHIEF STREAMS OF LANCASTER COUNTY.

Name of Stream. Length. Fall per Mile.

1. Susquehanna.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29,

30.

31.

32.

Conestoga
Pequea
Octoraro
West Branch Octoraro
Chickies
Cocalico
Little Conestoga, Manor Twp
Little Chickies
Conoy . . .

Conewago
Mill Creek
Conowingo
Hammer
Middle
Muddy
Little Muddy
Donegal Run
Big Beaver
Little Beaver
Indian Run, Clay Twp
Fishing
Muddy Run
Branch Run
Black Creek
Little Conestoga, Caernarvon Twp.
Little Cocalico
Lititz Run
Peters
Strickler Run
Tucquan
Indian Run, Manor Twp

40 miles,

along border.

60 m
50 m
40 m
20 m
40 m
40 m
38 m
30 m
30 m
30 m
25 m
25 m
25 m
20 m
18 m
10 m
15 m
12 m
10 m
10 m
10 m
10 m
10 m
9 m
8m
8m
8m
8 m
7m
7m

iles.

les.

les.

les.

les.

les.

les.

les.

les.

les.

les.

les.

les.

iles.

les.

les.

les.

les.

les.

les.

les.

les.

iles.

les.

les.

les.

les.

les.

les.

les.

5 miles.

220 feet.

390 feet.

500 feet.

660 feet.

520 feet.

520 feet.

710 feet.

266 feet.

350 feet.

300 feet.

425 feet.

350 feet.

700 feet.

584 feet.

334 feet.

430 feet.

400 feet.

150 feet.

470 feet.

420 feet.

440 feet.

538 feet.

660 feet.

268 feet.

440 feet.

400 feet.

340 feet.

203 feet.

400 feet.

150 feet.

640 feet.

240 feet.

5.5 feet.

6.5 feet.

10 feet.

16.5 feet.

26 feet.

13 feet.

18 feet.

7 feet.

12 feet.

10 feet.

14 feet.

14 feet.

28 feet.

23 feet.

17 feet.

24 feet.

40 feet.

10 feet.

39 feet.

42 feet.

44 feet.

54 feet.

66 feet.

27 feet.

49 feet.

50 feet.

43 feet.

25 feet.

50 feet.

21 feet.

91 feet.

48 feet.

Total of the 32 streams 678 miles 13,318 feet. 19.7 feet.

Note that Lancaster County has 678 miles of main water courses,

minor tributary streams counted there would be over 1,000 miles.

Were all the
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water power, there were in 1860 224 grist mills and 179 saw mills.

But many of the saw mills were run in connection with a grist mill from

the same dam. In addition, there were at that time a half dozen fac-

tories whose motive power was falling water.

"Within the county, the Conestoga, with its tributaries, on account of

its length and volume, turns the greatest number of water wheels. The

Pequea, with its branches, is also notable for mills, and Mill Creek, a

tributary of the Conestoga, takes its name from the number of water-

power sites it furnishes for grist mills.

Quite a number of abandoned mills, some of considerable size—the

one near the mouth of Donegal Run is typical—may be found in the

county. They occupy sites generally on the smaller streams, whose

volume was not great enough for continuous operation. Under more

primitive conditions they brought a competence to a considerable number

of people. Later, better-equipped mills, with more certain sources of

power and better locations as to the markets, forced the former into

comparative idleness, and finally into total abandonment.

IMPORTANT WATER POWER PLANTS.

1. The Susquehanna River.—The Susquehanna river, rising in Ot-

sego Lake, New York, flows southward through much of the width of New
York and all of that of Pennsylvania, and a small part of Maryland.

Its large tributaries are the North Branch, the West Branch and the

Juniata. But it has many smaller affluents, of which those of Lancaster

TABLE SHOWING DISCHARGE OF THE SUSQUEHANNA RIVER, AT HAR-
RISBURG, FOR THE YEAR 1891.
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county are not the least important, especially in the volume of their

waters. The source of the Susquehanna at Lake Otsego is at an altitude

of 1,193 feet, and its mouth at tidewater. Its length is about 320 miles,

hence its fall per mile averages less than four feet. For forty-one miles

it flows on the border of Lancaster county, within whose limits this part

of the river wholly lies. In this distance its fall is about 220 feet, or an

average of over five feet per mile. But, as reaches of almost lake-like
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Conestoga, has a mean discharge of 900 cubic feet per second. The con-

tributions of all these by the time the Susquehanna reaches Holtwood

gives the river a mean volume of about 40,000 cubic feet per second.

But in the driest months the mean discharge may fall to one-tenth of

the mean, or 3,600 cubic feet per second at Harrisburg, and to 4,000
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Diagram showing mean discharge of the Susquehanna river—lower curve at

Harrisburg, upper curve at Holtwood, Lancaster County, Pa., for ten years, 1891-

1900. Amount is in cubic feet per second. The curves show the greatest discharge

is in March and the least in summer months.
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CLUBHOUSE AND READING ROOMS for employers of Pennsylvania Water and

Power Company, at Holtwood. Residences of employees in distance.
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both with fluctuations similar to those of the Conestoga and Susquehanna.

Hydro-electric Plants.—Water power for the generation of electricity-

is gradually coming into general use in Lancaster county. And were it not

for the initial cost of installation and dam construction many an abandoned

mill would be utilized. There are, at least, nine such plants already in op-

eration in the county, the largest of which is at Holtwood. The Holtwood

plant, with plans for the generation of about 120,000 horse-power, has the

largest artificially produced waterfall used for the development of elec-

tric light and power east of the Mississippi and one of the greatest in the

world. The natural fall at Niagara is, of course, greater, having not

only a higher fall and greater volume of water, but also, being regulated

by four of the
'

' Great Lakes,
'

' there is little variableness in the discharge

of water from month to month. The fall of water at Holtwood is from

55 to 59 feet, and this, combined with a volume of about 25,000 cubic

feet per second through the turbines, will produce about 125,000 horse-

power. Were the climatic and ground-water conditions less variable,

and hence a mean discharge of 57,000 cubic feet maintained through-

out the year, the possibilities of this plant would reach nearly 300,000

horse-power. But the long-continued droughts of some years might

lower the available power to 25,000 horse-power or even less, were it not

for the great impounded volume of water in "Tucquan" Lake.

The Holtwood plant is a marvel of engineering and mechanical con-

struction. First, the great dam, built entirely of re-enforced concrete,

is one-half a mile or more long, 55 feet high and 65 feet wide at the base,

THE POWER STATION AT SLACKWATER.

and required 4,000,000 or more tons of material. It is so designed as to

meet every condition of flood pressure, ice jams, heat expansion and cold

contraction, and destructive action of the agencies of erosion.

The power-house, also constructed of re-enforced concrete, is 500 feet
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long, and provides space for ten generators of from 12,000 to 18,000 horse-

power each. It also contains all the other electrical equipment necessary

in a modern electrical power-plant. Both the dam and power-house have

their foundations on the bed rock of the river channel, to which it is se-

curely bolted with heavy iron rods. This, together with the narrowness of

the river at this point, the high, rocky banks, and the westerly direction of

the river current above the dam, renders destruction by flood or ice jam

highly improbable.

The electricity generated at Holtwood is sent over two transmission

lines to Baltimore and over one line to Lancaster. Aluminum cables

strung on steel towers from 50 to 120 feet high transmit electric current

of 70,000 volts to these cities. There in transformer stations the voltage

is lowered so that it may be used in the operation of cars, tramways and

electric locomotives, motor driven machinery in factories, and for light-

ing and heating purposes.

Holtwood supplies about 16,000 horse-power to the city of Lancaster,

about 4,000 of which is used in the operation of the Conestoga Traction

Company's 165 miles of trolley lines. The other 12,000 helps to supply

the energy for motor-driven machinery. The great part of the output

at Holtwood goes to Baltimore where it not only lights the city but op-

erates 450 miles of trolleys and tramways, carrying 175 millions of pas-

sengers annually.

In addition to the 16,000 horse-power supplied by Holtwood, Lan-

caster city and its environs receives power from three plants on the Con-

estoga, viz., Slackwater, Rock Hill and Wabank. These in the aggre-

gate, supplying nearly 2,000 horse-power and splendidly equipped, are

typical of what might be done with other power sites in the county as

the industrial conditions demand it, and enterprise and capital build

and equip them.

TABLE SHOWING WATEE POWERS IN THE COUNTY, NINE OF WHICH
AEE HYDRO-ELECTRIC.

Name of Plant.
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Several other plants as shown in the annexed table furnish electric

power to more rural communities. The largest of these is situated at

Colemanville, and is used in the operation of the York Furnace-Millers-

ville trolley line. The next in importance are those at "Wheatland Mills

and Edisonville, which supply Strasburg and neighboring places with

both light and power. Others at Brownstown and near Landis Valley

supply those communities.

The total horsepower developed through water in the county is about

140,000. Of this the 150 flour and feed mills, averaging about twenty-

five horse-power each, have in aggregate about 3,750 horse-power. This

of course, could be greatly augmented with more modern methods of

dam construction and equipment.

The following table shows the growth in the use of electricity for light

and power since 1908 as supplied by the Edison Electric Company.

January 1, 1908, 2,965 horse-power.

January 1, 1909, 4,233 horse-power.

January 1, 1910, 4,897 horse-power.

January 1, 1911, 5,519 horse-power.

January 1, 1912, 6,825 horse-power.

January 1, 1913, 9,289 horse-power.

January 1, 1914, 12,154 horse-power.

January 1, 1915, 14,802 horse-power.

January 1, 1916, 16,261 horse-power.

The relation of this growth to the expansion in manufacturing in

Lancaster county will be shown later.

Labor Supply.—Another condition for successful manufacturing as

well as for its growth is ample, efficient and trained labor. It must be

ample so that through the selective process the workmen having the

greatest aptitude for certain lines of work be secured and the inefficient

be eliminated. It must be efficient for several reasons. First, skilled

labor means better and more artistic articles. Second, trained, though

highly paid labor, is the most economical in cost of production. Third,

such labor makes it possible to compete successfully with other manu-

facturing centers which may naturally be more favored in other respects

for production.

The social environment in Lancaster county is generally favorable

for both ample and efficient labor supply. Rents are reasonable, hous-

ing conditions are usually good and the markets and stores of all kinds

offer both abundant and excellent supplies at fair prices. All these

make the cost of living comparatively low. In addition, taxes are

moderate and schools of all kinds furnish both good fundamental and

also technical and advanced courses of training for many phases of life

work.
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The other shaping factors of manufacturing, means of transportation,

demand for the finished products, sufficient capital at fair rates of in-

terest, and intelligent business management have already been discussed

and shown favorable to its growth.

MANUFACTURING INTERESTS OF LANCASTER COUNTY.

Some Changes.—Situated in the centre of agricultural production of

large extent and considerable specialization, Lancaster city and the

neighboring towns at one time produced a large part of the agricultural

implements and appliances used in the county. Foundries cast the

plows, the cog wheels for horse-powers and threshing machines, and

furnished many other castings for farm implements. Large shops built

DAVID H. LANDIS' MILL, WINDOM, PA., BUILT 1810. This is a typical

Lancaster County Mill, of about 25 to 40 horse-power. The power is now used for

chopping and cider-making. A mill built in 1787, occupied nearly the same site

and of course used the same water supply. The team unloading corn is that of E.

K. Mann.

most of the wagons, carriages and buggies needed. Harrows, cultivators

and other farm machinery were largely home products. Though some

of these are still built here, yet most of the plows, vehicles, farm machin-

ery and tools come now from outside sources where more favoring geo-
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graphic conditions exist or local inventive skill has increased the service

of the article produced or reduced the cost of its production or both.

The formation of great trust controlled industries has had a similar

effect.

Flour and Feed Mills.—The milling of flour has changed in a similar

manner. In 1840 about 170 and in 1848 about 175 mills were busily en-

gaged throughout the year in manufacturing grist mill products. The

old-fashioned burr flour was ground and nearly every rural family baked

its own bread from flour made from home-grown wheat. Cornmeal for

mush, and corn, oats, and rye meal for feed for stock were other products

of the grist mills. In 1860 the number of mills had increased to 223, all

still engaged in the same business. But in 1875 conditions began to

change. The competition of the great mills of the Upper Mississippi

Valley, like those at Minneapolis forced many of the smaller mills of the

Eastern United States into comparative idleness especially in the making

of wheat flour. The chopping business, however, was not affected until

later, when other factors entered into the problem. The first factor

was the extension of the use of the gasoline engine to the grinding on

the farm of grains for feeds. At the same time, this engine could at

other times be utilized for running other farm machinery. Later still,

prepared feeds came into use and still further caused the abandonment

of the less productive water powers. More than eighty mills have gone

out of existence since 1860.

The decrease in the number of sawmills from 179 in 1860 to less than

30 in 1916 has resulted from the clearing out of the woodlands.

The accompanying table, page 94, shows the number of grist mills

and sawmills for 1840, 1848, 1860 and 1916. Their average horse-power

is now about twenty-five. In 1860 it was about twenty.

Cigar-making Industry.—Situated in this great tobacco-growing

county, the cigar manufactures are somewhat commensurate with the

tobacco crop. Of the 25,000,000 pounds of tobacco produced annually,

about 3,500,000 pounds are used in the cigarmaking business. About
one billion cigars are made annually in the 1487 factories of the Ninth
Internal Revenue District, and of these about 200,000,000 are manufac-
tured in Lancaster county. Three hundred and fifty factories are en-

gaged in cigar production in the county, sixty of which are in Lancaster
city. The largest factories are those of the Eisenlohr Company and the

S. R. Moss Company, Lancaster city, but a chain of about seven fac-

tories, situated in the northeastern boroughs and managed by Kinports,

have quite a large output. Most of the seventeen boroughs and a num-
ber of the villages have factories for cigar making.

In the make-up of the cigars produced here, considerable of the filler-

is the home-grown product. The wrapper, however, is almost wholly
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Township.

1840. 1848.

Mills. Saw Mills.

1860. 1916.

Mills. Saw Mills. Mills. Saw Mills.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
-36.

.37.

:38.

39.
40.

41,

Bart
Brecknock
Caernarvon
Clay
Cocalico, East . .

Cocalico, West . .

Colerain
Conestoga
Conoy
Donegal, East . . .

Donegal, West . .

Drumore
Drumore, East . .

Earl
Earl, East
Earl, West
Eden
Elizabeth
Ephrata
Fulton
Hempneld, East

.

Hempfield, West.
Lampeter, East

.

Lampeter, West

.

Lancaster
Leacock
Leacock, Upper

.

Little Britain . . .

Manheim
Manor
Martic
Mount Joy
Paradise
Penn
Pequea
Providence
Rapho
Sadsbury
Salisbury
Strasburg
Warwick

4
6

10

10
4
4
12

6
5

10
10
7

12

11

7
3

a
4
10
12
7

10
8
3
18
12

7
7
3

'2

5
2
10
3
3
1

6

ii
11

4

7

6
3
3
6
3
4
3
4
4

15
5
3
5
5

7
6
4

3
5
4
5
4
2
2
9

io
10
5

'6

7

7
3
3
2
3
3
3
4
10
6
5
6
2
5
4

4
5
2
5
5
4
7
4
4
7
3
5

5
6
5
3
5
8
8
6
7

5
5
3
2
3
11

5
14
3
6
8
5
3
3
9
5
9
9
7

4
6
5
2
4
7
6
1

2
2
3
2
2
3

11

5
4
5
1

4
2
3
3
2
7
8
4
5

3
3
4
3

I

i

2
5
3
3
2
4
7

5
2
1

5

3
5
2
6
4

1

3
4
3
14
1

5
4
3
2
1

5

1

5

4
5

Total

.

244 180 174 223 179 142 30

The sawmills in 1848 are partly estimated. The 244 mills given by Eupp prob-

ably include other mills, as fulling and weaving mills. Rupp gives 116 sawmills in 1840.

from outside sources, coming from Connecticut, Cuba, Florida and Su-

matra. Of the tobacco used in 1909, about 2,800,000 pounds was un-

stemmed, 800,000 pounds stemmed and only 16,000 pounds scrap tobacco.

These figures indicate the high grade of the product of our factories.

In order to carry on so extensive a business an investment of capital

of no less than $1,500,000 is necessary. About 1,000 men and women

are employed, and wages aggregating nearly $500,000 annually is dis-

tributed. Electric power of between 300 and 400 horse-power for light-
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ing the factories and for motor-driven machinery is in general use,

especially in the larger factories. The importance of the industry lies

chiefly in that it consumes considerable of the home-grown, raw tobacco,

and, directly or indirectly, gives light and profitable employment to

many people.

Some employments subsidiary to cigar manufacturing are the making

of cigar boxes and the manufacture of snuff. Though the use of snuff

has greatly lessened in the last fifty years, yet the demand is still great

enough to make its preparation profitable. One of the oldest snuff fac-

tories in the United States is run in connection with the manufacture of

other tobacco products. At least four generations of the Demuth fam-

ily have carried on the manufacture, and have given their snuff a wide

reputation.

It has become almost a convention to pack the manufactured cigars,

if high-priced, in boxes of Spanish cedar, or, if of cheaper grade, in

boxes made of woods treated and stained in imitation of the costlier

cedar. Spanish cedar is a native of the Floridian peninsula and of the

islands of the West Indies, and, being of slow growth and somewhat

rare, is a rather expensive wood. To supply the boxes for the trade one

dealer and manufacturer of the woods and quite a number of cigar-box

factories are run in the county. Three of the latter, of comparatively

large capacity, have their factories in Lancaster city, but quite a number

are in the larger boroughs. To supply the other materials, as gilt paper

and decorative and stamped paper, also requires one or more factories.

CREAMERIES.

Pure milk, sour milk, buttermilk, cream, butter, and cheese either as

articles of food themselves, or as constituents in the preparation of vari-

ous food compounds are among the most essential articles of modern

housekeeping. In one form or another they help to give variety to our

ordinary diet or contribute to the luxuries of life. For these reasons

creameries, and Sanitary Milk Companies are or have been among the

most important of our manufacturing interests. The former, however,

are decreasing and the latter increasing. The reasons for this are sev-

eral. First, the farmers of the county especially near good markets as

those of Lancaster city now produce butter that many consumers prefer

to creamery butter. This is because the farmers have practically adopted

creamery methods and perhaps improved upon them. Giving individual

attention to the breeding and feeding of dairy cows and the manipula-

tion of the dairy materials, they have secured in their products certain

peculiarities of flavor that appeal to buyers. In addition home made

butter is a little cheaper. Second, the growth of the demand for sani-
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tary and pasteurized milk and cream especially in cities and towns has

been rapid in the last ten years. This has created the Sanitary Milk

Companies. Third, the ice cream business has become so extended that

pure milk for this purpose is also increasingly demanded.

Lancaster county has forty of the 666 creameries of the State of Penn-

sylvania. Though this is about one-sixteenth of the total number, yet

Lancaster county is surpassed by Bradford with 73, Berks with 64,

Chester with 57, and Susquehanna with 46. These counties surpass

Lancaster not because of more favorable soil conditions but because they

are more favorably situated for supplying the cities of the Anthracite

region or the great cities of New York and Philadelphia with dairy

products.

The creameries though well distributed through the county are mainly

in the more rural sections. Quite a number of them are co-operative and

have yielded good returns. The Farmer's Creameries of Mt. Joy and

Drumore townships are both typical examples. A number of the forty

creameries are only receiving stations for milk which is sent to manu-

facturing Creameries.

The product of the Lancaster County Creameries amounts in the

aggregate to about $750,000 annually.

MANUFACTURE OF TEXTILES.

Before 1850 much flax was grown in Lancaster county and converted

by various processes as breaking, heckling, scutching, spinning and weav-

ing—all by hand—into home-made linen. But since 1865 this industry

is practically a lost art among our people. Many woolens were also

produced in the early days. The making of hand-woven carpets was

another important industry of the early times. The raising of silk

worms and the reeling of raw silk from the cocoons was also undertaken

but soon abandoned.

But the introduction of the power loom into Lancaster county gradu-

ally spelt the doom, as it had elsewhere, of the old-fashioned industries.

Textile manufacturing now is done in the great factory where thou-

sands sometimes work and sometimes stagnate under one roof.

At the present time several classes of woven goods are manufactured

in the county. They include silks, cottons, coverlets, counterpanes, rugs,

carpets, hosiery, knit goods, laces and hats.

SILK MILLS.

Among the very large manufacturing industries of the county is that

of weaving silks. More than 2,700 people are employed in its various

processes. The Stehli mill at Rossmerc is the chief one in the county
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and the second largest in the world. It gives employment to no less

than 1,200 people. Broad silks and dress goods are the chief products,

all of which are sent to New York City to be placed upon the market.

This factory is in a building more than one sixth of a mile in length and

with floor space aggregating 250,000 square feet or about six acres.

Follmer Clogg & Co., one of the greatest umbrella manufacturing

concerns in the United States has its own silk mills. In these are woven

the materials for the coverings of the umbrellas of higher grades.

Three large plants are required to furnish these materials, two of which

are located in Lancaster and one in the borough of Columbia. About

five hundred people are employed. A fourth mill is now in process of

construction and will soon be in operation.

The Storb, Snader & Co. 's mill in New Holland, is another of the

county's great enterprises. They weave mainly broad silks and dress

goods, employ about 250 people, and turn out more than $1,000,000

worth of silks annually. This company will at an early date have a

second mill in operation in Christiana.

The Columbia Silk Mill, run by Schwarzenbach, Huber & Co., also

employs about 250 people. With a similar line of products, this factory

has approximately a million dollar output.

The silk mills of Westerhoff Bros. & Napier Co. at Ephrata, with

about 250 employes ; the mills at Denver, with 50, and those at Marietta,

with 100, also contribute largely to the manufacturing greatness of

Lancaster county.

Cotton Mills.—About 1851, the Conestoga Cotton Mills, on South

Prince street, Lancaster, "began operation. Since that time they have

been in almost continuous service. At present they are controlled by

John Farnum & Co., and are engaged in the weaving of heavy cotton

textiles, as heavy sheetings, "ducks," jeans, etc. No less than 28,000

yards come from the looms each day, and the value of the product

reaches about $1,000,000 annually. The payroll comprises about 800

employes.

Rugs and Carpets.—Two firms at least, in Lancaster city and one in

Columbia, manufacture rugs and carpets. The latter are generally of

the rag-filled type, while the former are ingrain. In addition, Philip

Schum, Son & Co. make coverlets and counterpanes, and do an extensive

dyeing business.

Hosiery and Knit Goods.—Five factories in the county have extensive

manufactures of hosiery and knit goods, the latter comprising mainly

various kinds of underwear. Ephrata, Manheim, Denver, Adamstown
and Terre Hill have each one factory. In the aggregate they employ

about 1,000 people, and turn out a product of hundreds of thousands

of dollars.
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Lace Mill.—The only lace mill in the county is in Columbia, where it

ranks as one of that borough's big manufacturing plants. It furnishes

employment to about 150 skilled workers, and makes between 6,000 and
7,000 yards of lace each day.

Mount Joy has an important and growing cotton mill and a factory

in which the embroidering and hemming of handkerchiefs is done.

Two hat factories, one at Adamstown and the other at Denver, do a

considerable and growing business.

The Hamilton Watch Company.—One of the biggest and most noted
manufactures of Lancaster city is that of making watches. The Hamil-
ton Watch Factory, the largest in the State, is one of the greatest in the

world. Employing about 800 skilled workmen, it turns out about 350

watch movements per day, or about 100,000 per year. This is at the rate

of about two watches every three minutes of a working day of eight

hours. And when we consider that the watches produced by the com-

pany are all of high grade, many of them being full jewelled, the extent

of the production becomes almost astounding. More of these watches

are used by railroad men than of any other make, because of their ac-

curacy as timekeepers. Movements varying in price from 12y2 to 150

dollars are produced and shipped to every nation of the globe. The
capital employed is $2,000,000, and the wages distributed about one-

half a million dollars annually. The factory is located in the West End
of Lancaster city. Here having ample grounds, well laid out and beau-

tified with trees, shrubbery and beds of flowering plants, ideal surround-

ings are furnished. Under such conditions the best interests both of

employer and employe can be secured.

Electrical Machinery.—In 1895, a small company known as the

Paragon Fan and Motor Company began making electrical supplies and
jeweler's tools on East Chestnut street. Its business responding to

modern demands grew rapidly and necessitated expansion in housing,

equipment and number of workmen. Hence in 1898, The Fidelity Elec-

tric Company was incorporated and located on North Arch street.

Here, under a number of patents it now manufactures a full line of

electric motors for both alternating and direct current. They vary in

size from the smallest type weighing iy2 pounds up to those of 30

horse power. Its motors are adapted to running sewing machines, den-

tists' and jewelers' appliances, printing presses and other forms of ma-

chinery. Electric Fans, and apparatus for X-ray and other medical

uses are also built.

The company has a wide reputation and employs now about 100 men.

At no time in the eighteen years of its existence has the plant been

closed for more than three working days.

When started, only two men in Lancaster could wind electrical ap-
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paratus. Now, by running a series of apprentices, including machin-

ists and electricians, preferably from Lancaster county, many young

men are receiving valuable training for highly technical and skilled em-

ployments.

The only other purely electrical manufacturing plant in the county is

that of W. G. Wade, who produces on a small scale, wireless telegraph,

telephone and similar highly specialized electrical apparatus. In addi-

tion, about ten other firms are engaged in electrical construction work,

most of this consists in equipment for electric lighting and the instal-

lation of motors.

Tanneries.—In 1840 twenty-nine tanneries were in operation in Lan-

caster county. They had then a capitalization of over $60,000, and em-

ployed about sixty men. The leather made was all bark-tanned, mainly

with oak bark, and probably furnished a considerable amount then

used in the county for shoes, harness, belting and other purposes. By
1860 the number of tanneries had increased to thirty-nine, with a capitali-

zation of $225,000. The number of employes had doubled, and the out-

put quadrupled, reaching a value of about $300,000. To-day there are

only four tanneries in the county. But the capitalization has grown

to three-fourths of a million, with an output of perhaps half a million.

New processes are now the rule in tanning, though one of the four still

uses bark in the tanning process for the production of a long-known

special type of leather.

Shoe Factories.—Like all other important manufacturing industries,

shoe-making has undergone a wonderful development in the last fifty

years. In the early days shoemakers occupied one, two or three-manned

shops, and made all the shoes of the community by hand. A customer

had his foot measured as to length, width, circumference, etc., and the

shoes were turned out more or less in accordance with the measurements,

depending upon the skill and intelligence of the artisan. Now one buys

his shoes in stores, gets a better fit, has fewer "corns" thrown into the

bargain, is right in the style, all because shoe-designing as well as shoe-

making has been reduced to an exact art, based on scientific study of

the human foot, as well as the human mind. Formerly shoes lasted for

years ; now many of them last only so long as the style lasts.

Large factories have taken the place of the tens of thousands of

shops, each factory turning out thousands of pairs daily. Lancaster

county has no less than six shoe factories, one in each of the boroughs of

Elizabethtown, Ephrata, Lititz, Quarryville, Denver and Akron. These

furnish employment to nearly one thousand two hundred skilled work-

men, and have a combined capacity of more than 10,000 pairs of shoes

daily. The capital employed is more than one-half a million, and the

output about $2,500,000. Several of the factories produce children's

shoes only, and have a demand greater than their capacity.
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The Iron and Steel Industry.—In 1833 Lancaster county had 5 char-

coal furnaces, 11 forges and 2 rolling mills and 2 nail factories with a

total output of about 10,000 tons a year. Though this is insignificant

compared with the production of modern furnaces and rolling mills yet

it was large for that time. From 1833 to 1869 there was a gradual
growth, both in number of plants and in production. By the latter

year, 14 anthracite furnaces producing 71,000 tons, 2 charcoal furnaces

producing 2,000 tons, 4 forges with an output of 4,000 tons, and 5 roll-

ing mills, producing 19,400 tons or a total of 100,000 tons, were in ac-

tive operation. But, about 10 years later, a decline in iron and steel

production began in the county. This was caused by the growth of the

tendency toward concentration of industries. Since the iron and steel

furnaces and rolling mills began to center at Pittsburgh, along the

southern shores of the Great Lakes, at Bethlehem and at Steelton, the

smaller plants with less favoring geographic conditions have had a

struggle for existence, or have been forced to sell out to the trusts, or

to close down indefinitely. This concentration has so affected the iron

industry here that only one furnace and one rolling mill are left in

active operation. These are run by the Susquehanna Iron Company at

Columbia. Their output is about 1,000 tons per week and their pay roll

comprises about 600 men. Their product is about $2,000,000 annually.

Though only one plant smelts iron, makes steel, and operates large

rolling mills, yet several companies are contributory to the iron industry

of the county. The latter make specialized forms of the metals most

essential to modern industry. One company produces carbon steel cast-

ings, another new process steel, and several structural iron. Other com-

panies make gray iron castings, shafting iron, wrought iron, boiler iron,

bolts and bolt ends, and, indeed, almost every elemental material that

makes modern high-grade machinery possible. The most important com-

panies are the Carbon Steel Casting Company, the Lancaster Iron Works,

the New Process Steel Company, the Penn Iron Company, the Lancas-

caster Machine and Structural Works, A. B. Rote & Co., Frank H.

Knight, Herman Klann and the Barry & Zecher Co. A number of foun-

dries in the boroughs of the county, as the Ephrata Foundry and Ma-

chine Co. and the Jansen Iron and Steel Co., of Columbia, are also large

makers of iron and steel products.

Manufacture of Machinery.—Man 's efforts to be relieved from drudg-

ery, to multiply his capacity for work, or to gain speed and accuracy

has, throughout the ages, led to the gradual evolution of machinery.

Beginning with the two fundamental mechanical powers, the lever and

inclined plane, man has progressed to the locomotive, the modern print-

ing press and the linotype and monotype. When the simple lever was

modified into the wheel and axle and the pulley, and the inclined plane
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into the wedge and the powerful screw, primitive peoples took a great

leap upwards. And, though man still uses the two simple fundamental

machines, yet the wonderful modern machinery which has grown from

them has transformed the industrial conditions of the world, giving man
leisure and play and often a larger outlook on the world.

Owing to its situation and eminence in agriculture, Lancaster county

is noted for the variety rather than the extent of any one of its manu-

factures of machinery. Of the 304 or more factories, no less than 162

are engaged in the production of some type or types of machines, aggre-

gating more than 400 kinds. In addition, many parts of machines are

turned out to be assembled in more or less distant parts of the United

States into the completed product, the other parts of which were made

in entirely different factories. Thus, in Lancaster several factories make

parts of motorcycles, bicycles and automobiles, and the Bearings Com-

pany of America make the ball bearings, ball retainers, and the universal

joints for many factories in other parts of America and in Europe.

Among the big machine shops of Lancaster city, the Champion Blower

and Forge Company is quite notable. Starting from a one-man shop

thirty-seven years ago, it has grown to a plant with a number of de-

partments and employing more than 600 men. Its thirty-one or more

products are sold in every part of the world each year with increasing

demands. A visit to its shops is a revelation of the wonders of modern

machine processes. Automatic machines almost human in their move-

ments turn out the machine parts complete to the finest details, and

ready at once for assemblance in a complete product. A new cream

separator of superior efficiency, and a new gasoline engine with fewer

valves, are among the latest additions to their already large list of

products.

Another of the great industries of Lancaster county is the manufac-

ture of locks and night latches. At least four firms in Lancaster city

and one in Columbia are engaged in this business, producing a consid-

erable percentage of the whole product and fully twenty per cent, of

all the padlocks of the United States. Many varieties of locks, latches

and hardware specialties connected with the safekeeping of our ma-

terial treasures are produced; and their distribution over the earth is

as wide as their variety. Ninety per cent, of all the locks used by Can-

ada and fifty per cent, of those used in Australia are made in Lancaster

county factories. Also, a large part of the demand of South America,

the West Indies, Japan, China and the Philippines is supplied here.

More than six hundred men are employed in these works, and more than

$600,000 is profitably invested in the business.

The chief firms producing these articles are the Slaymaker Lock

Manufacturing Corporation, the E. T. Fraim Lock Co., the United States
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Lock and Hardware Co., the Safe Padlock and Hardware Co., and the

J. Walter Miller Co. Gun locks are manufactured by Mrs. C. F. Werner.

A number of the above-named firms are engaged also in the manu-
facture of hardware specialties as brass, aluminum, and bronze castings

and filing cabinet, fine motor boat, and piano hardware, as well as

other specialized hardware the demand for which is steadily growing.

Many other lines of machine building are important sources of in-

come to both employers of labor and their employes. Chief among these

are the manufactures of bark grinding mills, corn and cob grinders,

leather rolling machines, metal grinding machines, and tanks, boilers

and pumps. All of these are turned out on a large scale by Barry &
Zecher Company. Screw machine work, emery wheel cutters, emery

wheel dressers, grinding machines and milling machines are the special-

ties of George H. Calder. And the A. M. Dellinger shops produce taps

and dies, punches, corrugating tools, feed mills and fodder shredders,

and also build iron fences. The National Stores Specialty Company,

with its plant at Bareville, is another of Lancaster county's specialized

industries. Its chief lines are hand and power coffee mills, computing

pumps, computing scales, computing tanks and gasoline storage systems.

The tool industry receives large attention in Lancaster city, and sev-

eral factories are engaged extensively in their production, while other

factories have departments devoted to tool making. One of the oldest

tool producers is the Lancaster File and Rasp Company. It makes all

types of these tools only. Jewelers' and watchmakers' tools are pro-

duced by E. F. Bowman's Sons and by A. S. Koch.

Some Other Important Manufactures of Machinery, etc.—Ball bear-

ings, ball retainers for reducing friction and universal joints are so es-

sential for modern machine building including automobiles, motor-

cycles, bicycles, etc., that large plants have been developed for their

production. The Bearings Company of America, with plants in Lan-

caster, New York and Detroit is the largest company in the world in this

business. The plant here employs 400 men, and ships its products to

all parts of the world. The growth of its business has been very rapid

showing the merits of its manufacturing processes.

In a county where tobacco growing, packing, handling and cigar-

making are so important, tools adapted to different phases of the tobacco

industry are a necessity. The firm of William D. Zell supplies many of

these, manufacturing tobacco knives, cutters and presses, as well as cigar

cutters and other tools. Besides these, seal presses, stencils and rubber

stamps, for business processes, and trucks, jacks, etc., for the handling of

products, are also turned out.

Two companies in Lancaster seem to have the pleasures of the chil-

dren at heart for their manufacturing consists of the articles that appeal
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to the play instinct of children. The Benner Manufacturing Company-

makes see-saws, rocking horses, swings, games, baby walkers, baby

jumpers, children's carriages, play yards, etc. Its business is quite ex-

tensive and the products have a wide distribution in the Western hemi-

sphere. About fifty persons are employed during the Christmas season,

when the rush orders are filled.

The other, the Hubley Manufacturing Company, employes about 175

workmen and turns out the largest iron-toy line in the United States.

Toy patrol and express wagons, toy engines and cars, toy fire engines

and hook and ladder wagons, as well as many mechanical iron toys, are

among its varied products. Besides the articles that appeal to children

the company produces quite a line of novelties as decorated iron door

stops, iron statuettes, job castings and machine parts.

A number of machine companies in the boroughs of the county have

built up extensive business interests in different lines of machine build-

ing. Often these are engaged in the production of articles of local

demand as gasoline engines, tanks, stone crushers, machine parts for

repairs of agricultural implements such as harrows, cultivators, etc.

At least three large plants in Lancaster city and quite a number of

shops in the boroughs and villages of the county are engaged in the

building of carriages and wagons. In several of these the vehicles pro-

duced are of exceptional quality and style. Wheel and bending works

and the Hub Shock Absorber Wheel Company's products contribute to

this industry.

Some cars, as industrial cars, miniature park cars and mining cars,

are also among the varied products of the county. All of these are built

by the Lancaster Iron Works.

The Manheim Manufacturing and Belting Company has an important

factory of the county. Its chief product is the Veelos Balata Belting,

which is not only waterproof, but also the strongest belting so far devised.

Another Manheim factory is that of the United States Asbestos Com-
pany. This produces a varied line of asbestos products. Its business

has had a remarkable growth in the last two years.

Though there are a large and steadily increasing number of auto-

mobiles in use here, yet no complete plant for their manufacture exists

in the county. But a number of automobile supplies, as radiators, hoods,

fenders, slip-boots, tire and lamp covers, automobile tops and other parts,

are made by several companies. The Lasko Manufacturing Company,
Harry H. Shertz and the J. Walter Miller Company are the chief pro-

ducers.

Many other lines of machine production is engaged in by Lancaster

county firms in the city, boroughs and villages. Important among them
are the making of blacksmith's machinery and supplies, patterns and
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models for machine parts, nuts and bolts of special design, washing

machines, centrifugal wringers and other laundry machinery. The

Mac-it-Parts Company is a large concern producing nuts and bolts, and

the Columbia Manufacturing Company produces a very extensive line of

highgrade laundry machines and other supplies.

Manufacture of Stoves.—In the early days of the county, stove-

making was an important and profitable business in several places. The
home demand was supplied mainly by local manufacturers. Chief

among these was Stiegel, who cast stoves at Elizabeth furnace. Many
stoves were also constructed at the Martic furnaces. Both nine-plate

and ten-plate as well as other stoves were cast, the outside plates of

which were decorated not only with quaint, but also with well-worked

out, artistic designs in relief. The designs often taught a lesson—moral,

historic or otherwise, perhaps emphasized by a striking quotation or an

apt precept.

Later stoves were cast or assembled in many of the county's foundries.

But to-day the stove-making business of the county, having obeyed the

modern tendency of concentration is confined to one large plant—that of

the Keeley Stove Company, of Columbia.

With this company stove-making is an art, based on the modern
scientific principles of heat conduction and radiation. So its business

has grown until it requires a factory which covers an entire city block.

In it some 300 men are employed in the various processes that are neces-

sary for the complete production of modern stoves, ranges, etc. Two
hundred and fifty to 300 stoves are completed each day, to be sold not

only in Lancaster county, but also shipped to all parts of the world.

The Marietta Hollow Ware and Enamelling Company.—For the

complete equipment of a cooking establishment, pots, pans, kettles, waffie

irons, spiders and griddles are as necessary as the stove. All these are

furnished by the Marietta Hollow Ware and Enameling Company, which,

for Lancaster county, constitutes a somewhat unique, though necessary,

business. This company has been in business since 1869, and has had

a constantly expanding demand for its products and for the extension

of its lines of production. Hence in addition to the articles already

named the company also makes porcelain enameled tanks, tables, operat-

ing tables, table tops, milk cans, refrigerator linings and many sanitary

appliances. The company has a large local trade, but many of its prod-

ucts have a wide distribution.

The Soap-Making Industry.—If to be clean is one of the virtues, Lan-

caster county has its opportunities, for it has two or more large soap-

making plants. The largest is that of the Pennsylvania Soap Company
which, with a force of about fifty workmen, produces many varieties of

soaps. Its specialty, however, is the manufacture of fine college soaps,.
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cutaneous soaps and shaving soaps. Another of its products is "Pow-

erine" an ammoniated washing powder for the softening of hard waters.

Soaps and soap powders designed for the rather unusual conditions of

railroad trains have a wide use.

The Pura Manufacturing Company also has an extensive business in

soap-making. Besides the ordinary toilet soaps, their manufacture of

liquid soaps is noted. The two factories have an output of hundreds of

thousands of dollars.

Distilleries and Breweries.—In 1840, there were 119 distilleries in

the county. These produced only 84,470 gallons of whiskey and gave

employment to 104 men. In the following twenty years 97 of these dis-

tilleries had gone out of business, leaving in 1860, only 22 still in opera-

tion. Their output, however, increased to about 130,000 gallons. At

present there is not a distillery actually in operation though three are

licensed. These all carry whiskey in bond, and will probably never again

be operated. Not a gallon of the whiskey used is therefore produced in

the county.

Though the distilling of spirituous liquors has entirely ceased in the

county the brewing of beverages with a much lower percentage of alcohol

has greatly increased. At least five large breweries and a dozen bottling

concerns are engaged in the production of beer, ale, porter, etc. These

employ about 250 men and use capital to the extent of over a million

dollars.

Stock and Poultry Powders and Feeds.—In a great agricultural

county the manufacture of stock and poultry powders and feeds would

necessarily receive much attention. At one time these were mainly

patent medicines on the principle of correctives, sedatives or tonics ; now

they are chiefly compounds in which endeavors, more or less successful,

are made to apply the principles of balanced rations. They comprise

poultry feed, hog meal, horse feed, developing feed, cluck feed, etc. As

these are better compounded, we find the dmand for the powders dimin-

ishing. The local manufacture of patent medicines is comparatively

small.

Brick Manufacturers.—The materials most available for the con-

struction of houses, barns and other buildings in the earlier days of the

county were wood and stone. And many of the early stone houses and

barns are still in service in good condition. But now brick and

concrete are more generally demanded for building purposes. Conse-

quently, brickmaking is an important manufacture. Lancaster has at

least four large brickyards, each producing thousands of thousnds of

bricks per year, and others in boroughs and villages help to turn out the

tens of millions of bricks needed each year for construction purposes by

the county. For exterior purposes pressed bricks are produced not only
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by the Lancaster firms, but also by the Mountville and other brick com-

panies. Those made at Mountville are the result of special materials

and by special processes.

The Armstrong Cork Company.—The making of corks and of cork

products has long been a large industry in Lancaster. From a compara-

tively small enterprise this business has grown until now hundreds of

workmen are employed in this department alone, and a town of great

factory buildings, with the best modern equipment for work, comfort

and safety is used in the various departments. The latest department

added by the company is the Linoleum Factory.

The business of linoleum manufacture by the Armstrong Cork Com-

pany is a comparatively new venture, the factory in Lancaster having

been established but seven years ago. Since the first piece of linoleum

was made, many additions have been made to the equipment and the

capacity increased 300 per cent. In this plant all grades of commercial

linoleum are manufactured, including plain, printed and inlaid linoleums

and cork carpets, each of several grades.

Considered as a whole, this factory is the most modern in the United

States, if not in the entire world. The buildings, which are of absolute

fire-proof construction, are arranged and grouped with the idea of eco-

nomical manufacture ever in mind. The arrangement is such that all

raw materials enter on a private railroad siding at one side of the plant,

and pass through the processes of manufacture in one general direction

without repetition or re-handling, emerging on the opposite side as

finished product ready for distribution to all sections of the country.

The machinery and equipment are the most modern known to the

industry, much of it being designed by the company's mechanical ex-

perts and built under their supervision for the exclusive use of the Arm-

strong Cork Company.

The factory consists of forty-two buildings, situated on a plot of

ground of 31 acres in extent. The investment in the entire plant, is, per-

haps greater than that represented in any other manufacturing industry

in Lancaster county.

The shipping platform, which runs the length of the warehouse

building, is 600 feet in length, and enables the railroad company to place

from seven to ten cars daily to provide for the transportation of the

finished product.

The company employs nine hundred people who draw a weekly pay

exceeding $12,000.

The Umbrella Industries.—Another large manufacturing industry in

Lancaster county is the making of umbrellas, parasols, etc. Three large

factories, two directly and one indirectly, are in the business. Folmer,

Clogg & Company has the largest factory, employing about 1,000
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" hands," and making from 12,000 to 15,000 umbrellas per day. Its

three silk mills furnish much of the cover material and its products have

a world-wide distribution.

The Rose Brothers & Company also have an extensive plant of the

same kind. Besides umbrellas and parasols this company turns out

great quantities of raincoats.

The plant engaged indirectly in umbrella manufactures is that of H.

M. Musser. Its products are umbrella and parasol handles. But besides

these, canes and silver-plated articles are other important lines of pro-

duction.

Candy, Caramel and Ice Cream Manufactures.—Lancaster is a wide-

ly known center of candy and caramel production, making far more

than the amount necessary to supply the county's demands. No less

than six companies produce candies for the wholesale trade while two

make both candies and caramels for the same trade. Three other candy

firms make these products for their own retail business and for a large

mail order business. So noted is the quality or flavor of some of the

Lancaster candies that it is often difficult to fill all the orders.

The manufacture of ice cream has grown by leaps and bounds in the

last twenty years, and nowhere faster than in Lancaster city and county.

Many firms, as well as the several sanitary milk companies, manufacture

in the most sanitary and approved manner this delicious confection.

The business of the various companies probably aggregates more than

$2,000,000. Extensive chocolate manufactures are carried on in, at least

two of the boroughs, Lititz and Elizabethtown.

Manufacturing- of Jewelry and Diamond Cutting.—Though Lancas-

ter city is a center of well distributed wealth, yet the manufacturing of

jewelry is not at all commensurate with it. The combined production of

the four firms engaged in the business is not more than $50,000 and only

between 20 and 25 men are employed in the distinctive process of design-

ing and shaping new jewelry. These figures are remarkably small when

compared with the production of Providence, Rhode Island, where 30,-

000 workmen are employed in the manufacture of cheap jewelry or with

that of Newark, New Jersey, which employs as many more in the produc-

tion of the finer goods.

The firms engaged in jewelry manufacture in Lancaster City are G.

Wm. Reisner, John B. Roth, H. S. Meiskey & Co., and Ezra F. Bow-

man 's Sons. The last firm in addition to jewelry making does engraving.

Another firm, the Vallorbes Jewel Company, is engaged in the cutting

and setting of jewels.

Other Industries.—Many other industrial plants contribute to the

production of the 30,000,000 dollars worth or more of the annual output

of Lancaster county. Almost every variety of small or large article
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contributive to the convenience or pleasure of the people is produced

in one place or another. Mattresses and pillows are made by at least

two firms, Herr Manufacturing Company and Joseph Schmitz, while

other firms produce these articles to a smaller extent as side lines. Fine

cabinet work, much of it the best hand work of artistic design, is turned

out from the shops of Joseph Baechle, Walter A. Heinitsh and Henry

Slaugh, in Lancaster City. A few other cabinet makers in the more

rural parts of the country have smaller shops in operation. Some of

the planing mills also do cabinet work.

TABLE SHOWING THE MANUFACTURING CONDITION IN LANCASTER
CITY AND COUNTY IN 1914.

Num-
ber of

Year. Estab-
lish-

ments.

Em-
ployes.

Capital. Wages and
Salaries.

Cost of

Materials.
Value of

Product.

Value
Added by

Manufacturer

Lancaster City . ;
1909 306

" 1914 304
City and county 1914 1 450

8,981
9,939
19,000

$17,443,000
21,232,000
35,000,000

$4,049,000 $8,841,000 $15,979,000
5,095,000 11,109,000 19,971,000
8,000,000' 15,000,000 27,000,000

$7,138,000
8,863,000
12,000,000

Table showing the manufacturing conditions in Lancaster city and county in 1909

and 1914.

Materials are in constant demand for new construction purposes and

for repairs. In the buildings trades these are supplied by quite a num-

ber of different factories. For concrete work, the quarries with their

stone crushers and kilns supply the stone and lime. A number of these

in the county especially those near the city or where there are good

shipping facilities have large plants. Cement works furnish the bind-

ing material for concrete work. So far none of these has been estab-

lished in the county though excellent materials occur near Brownstown

and elsewhere. Many planing mills in the city and boroughs make the

doors, sash, flooring, blinds, siding, etc., for the wood work. Brick yards

furnish the brick. The slate quarries at Peach Bottom and elsewhere

quarry, split and shape the roofing materials. Iron works, lock works,

etc., furnish the structural iron, nails, screws and other iron and brass

hardware; and paint and glass manufacturing companies make much of

the paint and shape the glass that enter into the finishing of a completed

structure be it house, barn or factory. For public buildings, factories

and stores, other companies equip them with elevators and fire escapes all

made in Lancaster.

Some other important manufactures of the county are the following:

1. Artificial ice by two companies in Lancaster City.

2. Glue by three companies.

3. Paper by the Cecil Paper Company at Eden.
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The total circulation of all the papers is about 82,000. Of this large

number the Lancaster city papers publish about 53,000. The largest

circulation is that of The New Era, which reaches about 16,000 sub-

scribers.

The newspapers and other periodicals mean a great deal educationally

to the people of the county. For these organs are recognized everywhere

as the greatest agency in modern life in the dissemination of news and

ideas. In addition, they spread broadcast general information on a

great variety of subjects, and through editorials initiate or lead in the

discussion of many of the vital issues of the times. Provincialism is

banished wherever the influential newspaper exists.

But other forms of publishing are also engaged in actively. Thus
The New Era, besides the 10,000 copies of its daily newspaper and 6,000

GRAND LODGE HALL, MASONIC HOME, ELIZABETHTOWN, PA.

copies of the semi-weekly, does a large book and job printing business,

and prints 66 of the noted magazines and periodicals of the United

States. From its press also come each year more than fifty, many of

them scientific, of the books of this country, and also many theses and

dissertations on learned subjects.

The Wickersham Printing Company, the Examiner and the Intelli-

gencer are also extensively engaged in job and other printing. The
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borough newspaper offices also do job work. Other firms, among them

L. B. Herr & Son, the Pluck Art Printery, the Express Printing Com-

pany, of Lititz, etc., also have extensive businesses.

The New Era Printing Company has 125 employes, an office force of

25 and about forty carriers. The equipment especially in the way of

machinery and presses is of the most modern type.

THE MASONIC HOMES AT ELIZABETHTOWN

Provisions for old peoples' homes, for hospitals and for orphanages

have been liberally made in Lancaster County either by private sub-

scription or by various Church sects. All these are surpassed however

DAIRY BARN AND CREAMERY, MASONIC HOMES, ELIZABETHTOWN, PA.

by the Masonic Homes at Elizabethtown. Here on what is really an

estate of 1000 acres has been projected a wonderful scheme for social

welfare. Beautiful residence halls for old and young, hospitals, parks,

drives and rest houses have been constructed and lavishly furnished with

every convenience for the comfort and pleasure of its guests. Every

effort that the foresight of a scientific management, of architects, land-

scape gardeners and engineers has been expended for the betterment and
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uplift, for the entertainment as well as material interests of the guests.

Here with scientifically managed and tilled farms, with fine orchards

of the various temperate zone fruits aggregating more than 7000 trees,

with gardens supplying the choicest vegetables, with poultry yards con-

taining thousands of chickens, ducks, pigeons, etc., with the best modern
dairy and abattoir conditions and with large flower gardens, there is

every element for establishing anew for the beneficiaries strong home ties

and enduring friendships.

The buildings with their stately architecture, their luxurious fur-

nishings and artistic decorations, the splendid equipment contributing

to every comfort and economy and the efficient management reaching out

to every detail all these are certainly enduring monuments to the projec-

tors and to the committee in charge.

Schools.—The progressiveness and intellectual ideals of a commun-
nity may often be correctly judged by its educational facilities. Esti-

mated by this standard Lancaster county ranks quite high. The total

number of public school teachers in the county, for the school year of

1915-1916, was 866. 164 of these were in Lancaster, 49 in Co-

lumbia, and 653 in the rest of the county. Of these about 30 were col-

lege graduates, 350 Normal School graduates, 183 held permanent cer-

tificates, 136 professional certificates and 174 provisional certificates.

Besides the two first grade High Schools in Lancaster city there were,

in 1915-1916, 32 borough and township High Schools. Five of these

were first grade, twelve second grade, twelve third grade and three un-

classified. The establishment of the township High Schools has taken

place within the last twenty years. It probably marks the first step in

the concentration of each township's schools and, therefore, their grad-

ing and the better working out of the township 's ideals of public educa-

tion. At the same time the practical service of the school to the com-

munity is receiving attention for one High School (West Lampeter) with

agricultural and domestic science courses has already been established

with good results.

Lancaster county has a number of higher institutions of learning.

Franklin and Marshall College has long maintained excellent rank among
the colleges of our country.

The Reformed Theological Seminary is a noted institution of the

Reformed Church, with high scholastic and other ideals.

Elizabethtown College, established a decade or two ago, is a German
Baptist school of good standing.

A number of preparatory schools, as Franklin and Marshall Academy,
The Shippen School for Girls, Yeates School for Boys, St. Mary's Acad-
emy and Linden Hall Seminary for Girls, give good preparatory train-

ing for entrance to higher courses of study.
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Stevens Trade School and the Bowman Technical School of "Watch-

making, Engraving and Jewelry Work are good technical schools serv-

ing not only Lancaster county, but also wider fields.

Several business colleges, chief of which are the Pennsylvania Busi-

ness College, and Lancaster Business College, train many young men
and women for various avenues in business life.

The only school for professional training in the county is the Normal

School at Millersville. It is the oldest school of its kind in the State,

has trained thousands of teachers for good positions, and deservedly

ranks among the highest of its class for professional preparation in the

United States.





EDUCATORS HEARTILY ENDORSE THE GEOGRAPHY
OF THE COUNTY.

DR. FLEISHER'S ENDORSEMENT.

PUBLIC SCHOOLS OF LANCASTER COUNTY,
Daniel Fleisher, A.M., Ph.D.

Superintendent.

Lancaster, April 15, 1916.
Dr. H. Justin Roddy,

Millersville, Pa.

Dear Sir

:

Permit me to congratulate you on the excellent and valuable contributions that you
have been making to the educational department of The New Era. Your articles on the
geology and geography of Lancaster county show great research, and they are read with
much interest. I trust that they will be printed in such a form that they can be placed
in the hands of every teacher in the county for desk use. The directors should see that
copies are in the schools, so that the pupils may have access to the valuable material
contained in the book.

Respectfully yours,

DANIEL FLEISHER.

FROM PRINCIPAL P. M. HARBOLD.

To the Editor of The New Era

:

Much of the recent criticism of the work done in rural schools is directed against the
away-from-the-country influence of many of our textbooks. Books used by children wield
an unconscious influence over their thoughts and ideals. If the books magnify urban
activities, children unconsciously look in the direction of the city for their future occupa-
tions and homes. It is feared that both teachers and books have had no small share in

encouraging rural depopulation.

To counteract this, books for rural schools must pay more attention to activities of

rural communities. Then, too, teachers need to have a greater fund of information to

employ in their teaching. This information should be taken from the home community
first, and later from other regions.

The Geography and History of Lancaster County is replete with information every
teacher in Lancaster county ought to have and employ in her teaching. Dr. Roddy has
brought together here, in very attractive form, a great fund of information which ought
to find its way into our teaching of Lancaster county. Phases of natural history and
sciences are of no less importance and interest to teacher and pupil than the industries,

social and economic life, and political history.

I believe that a careful reading and study of these pages will lead to greater interest

in the study and teaching of local' activities and local history.

P. M. HARBOLD.
State Normal School,

Millersville, Pa.

FROM HEAD OF MODEL SCHOOL.

Millersville, April 16, 1916.
It has been my pleasant privilege to have seen much of the making and publishing

in the Lancaster New Era, of Dr. H. Justin Roddy's Geography of Lancaster County. I

was greatly impressed with the liberal manner in which the editor and publishers of The
New Era provided for the issuing of the articles from week to week. No pains were spared
to secure proper illustrations, pictures, maps and diagrams. Every effort was made to

secure a geography of the county that would be not only clearly written but effectively

illustrated as well.

I. R. KRAYBILL,
Superintendent of Millersville Model School Department.



HAS SUPPLIED A LONG-FELT WANT.

To the Editor of The New Era

:

Dr. Roddy's interesting and valuable articles on the physical and commercial geography

of Lancaster county, supply a long-felt need of the teaching profession.

The value of home geography has always been recognized by the teachers of the

county, but securing authentic data on the subject has been almost impossible because no
authoritative compilation along the lines needed by teachers has been made. This data

Dr. Roddy has placed within the reach of every teacher of the county.

The subject matter is rich in variety, the arrangement is excellent, the facts are

clearly and plainly stated, and the illustrations most helpful.

Recalling how often the teachers of various counties have asked how material of this

kind could be obtained for their home neighborhood, we feel that the teachers of Lancaster

county are most fortunate in having so reliable, concise and interesting statement of the

facts needed in the study of their home county.

CARRIE E. MYERS,
Asst. Supt. Model School.

Millersville, Pa.

April 10th, 1916.














